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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the amount of 
calculation required for the code book search of vector 
quantization. 

SOLUTION: In the case that the data representing the 
envelope of the harmonic spectrum coming from the 
spectrum estimating section 148 of a sine wave 
analyzing/coding section 1 14 is sent to the vector 
quantizing section 116 to be vectorially quantized, the 
similarities between the input vector and all code vectors 
stored in the code book are determined by approximate 
calculation to preliminarily select plural code vectors high 
in similarity. After candidates are focussed to some 
extent by the prelimilary selection simplified in 
calculation, high-precision regular selection is performed 
on these candidates alone by regularly selecting the optimum code vector which minimizes 
the error in reference with the input vector out of the plural code vectors selected by this 
preliminary selection. 
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#1!± St (i1.2«) 



(54) BBW©«*] '•^i/ hJI*Hfc3Erj*, «^?mfeerj*Rt«Ht 



(57) 




F }\yifi&!f^^mm<,c^h^tlm^ s n -s c i ^mwct t 

hm^m 1 um(o-<i> F;ufi^=-'ft:#?So 
i±fa3-F'<i'F;uioi*gai. s^f^trtffl. x»c 

n6?r#n- F-<i' FJKD^iUAXtSS^^fft ^Jt/Ar- 
fiJ -3 fc ^) ©©(, ^ T'njJ^ 1 ^ €. C i i T S W^IS 
liBll{©'^i'F;l/«^^^tm 20 

±fBaiHai ±fB^je!K«i±©M-7 y - i?©fi 

<fi^;>?:{^t^it3- F'^i' F;l'©^;i'Ar±iS3" f^ 
^' F;l'©S^^#tW«%S!l-3?£:*>©4m^'5>Cii|ri|tS5; 

t-t^mm. 1 lais©'^^' FJi-a^ft^ffi. 

+"*^ffiTtri?i < @ffi©S;^%#l:ffc3- F^i' F;!'© 30 

%fd-^/c^>©^ffli^«, c i ^^mi-r-5if*3i4iai«© 
ijmK.is\.>x. 

±iB^f■^^b#^4s©±la>'^— t-i'xx'^i' fji/ks-^ 

C i K J; ?9^{l:-r Xfi i L . 

hUXij^^ F;l'iW^iK{cgA6nfc^t:©3- F^ 

h;l'i©^j£(g?riajKft»{c j; D3R&TSHKg©iSC^ 
^lfc©a- F'<i' F;l'^MK-rs^<i3iJRIIii, 
C ©^^Ja:g{c J: 0 SJKS iifcJiSfc© 3 - f i' F 
;u{cot,^'r_hlBA:;^'^i' F ;i/i©^^?:g/Wfr€>M 
©3- v^i> F;u^]StR-rs*3iJCEgi4Wt-CfiXS 
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•if-riifissn, jt®©ifi^?)^^fo-s%«^-rs3-F'<i' 
mm. 6 fBig©w^^f -^fb^ffi. 

i±iB3- F-ii' F;l'i©F*ilS> M^j-^^nm, X«C 

*T,6^^:3" F'^i' F;^©-/;^AX»fi^?^'^^t^;^A'r• 
6iB«©^^tf-^{t:^-^. 

Wc^i- Y^i^ F;u©y;UA-c±lB=i- F-^i? F;i/©S 
t rtM^f J -> ^> ©?:ffll ^ l> C i i-r * 
3S8fBt)4©^^?f^{tm 

[if 5^ 1 0 ] At}=§pmi:mmmixmm<om 
im&.x^^ b x^nmmiiLxnmtin ^ 
immcisi^^x. 

m>ibntcmimm^<icMbx^^>m^Vi^mti 

\-)l'tn^^<iCm^lbntc^X(Da~' F<f F;l/i©»( 
fMJ*^iafKtf-g[5cj:i9^es?)rwmom^?t»©=i- f 
■^f F;l'4^«SJRL. Cti6©^jiJR$n?c«SS!© 
3- F^i? F;I'fC-:)|,ir±IBA:^'^i' F;l'<!:©^^4S 

''WtT^ftjs©^" F-^i' V}i^miR-r6^i> hJi^sj- 
m^m 1 1 ] ±^wnmt. mmmnmm^^ 

t> F;W#lf-ti|6ftK^n«n3ltR$n-5C<!:4#mi 

■rsw^iii oiB«s©#?^tf^{tggo 

[ifsRJl 1 2 ] htmrn-t bXU. ±fBA^<i' F 
;l'i±iBn-F'^i' FJl'i©!^!*. S&f^lr[^«. Xtt 
cn'E>i|:-&3-F-~4i' FJU©-^;l'AXi**^^#*>'Jt'A 

rsil-jfc ^>©©i,i-rn35i%ffli»5 c i *^tst if Sit* 

III OBaiso^^&^g^^^tgg. 
[lijR^Iia] ±iB-^ Ji'AOM^^'f^wjc, 
©ffiW]tCx^;l':t^*!«ttii,ii5j|gfflij{Cx^;l/^3!iiffiTL. 
T«9)<s;?^^f^Wi:3- F'^^' F;l'©^;l'Ar±ia3- 
F-^ F ;i'©»Aff ^rta^WB fc-JjO^fflC^^ C i 4 
mi-rSif*:®! 2iBS8©^^^r^{[:gi:. 

[|6Bg©|¥IHi?C^IB] 
[0 00 1] 

[ii?i©)i-r5S^j^Sf] ^%m%. A^-<*F;i'%^f 

#i|i{cS^6nfcn- F-^i' FiUiirbtSLtrSliOn- 

F<i' F;l-®-1'>r^'X?:ffi:^-r€.^i' FJl'a-?{t:/^ 
iS. A;^iB^^{i-^>£:/n u-Alf©if«©tf-f 
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[0002] 

[0 00 3] c(D-<.i' hJim^itiOoi^ra. xti^h 
or^or< ^ti^tiicn^ ('r>7='i'X) lo 

[0 0 04] t-f'-itm^ (#?^#^^^ 

[0 0 0 5 ] ^m^mmmwmtomt lx. /^ 

{Harmonic) #^it, MBE (Multiband Ex 
citation: mm) Wmt^Oi-V ^ 

f^mt^. SBC (Sub-band Codinqi^J^^SJIf-^ 
-ft) , LPC (Linear Predictive Coding: m^^WlW 
mt) > *S(,^«DCT (iltiC31^^>^8!) , MDC 
T (t'f^T'Y KDCT) . FFT (Wa^-'ji^ 30 

m mmf^tixi^i>. 

[ 0 0 0 6 ] c®j: ^ rj:^mMnm(Dmmmmmc^ 

^-■^icMbX. ±mbfcJ:'^tj:-<i> }-)i'm^it*mm 
[0007] 

mi.^m-^^. a^©i^ifs*to-&fo-t+ri#fis$ns 
^©©'^ f F ;ufii=-{fcllo^{c«> ^^.-s - > V 40 

?>i^©^©n- F<:^ F;l/©^^ (f--?) ©[il^3!)5 

^©1^#i|K4iH*^to-ifS«^{ctt> §tf-^iW©3- 
F--id7 FJi'©ffliJ:©ii©[iii^©M<Kgjfit;!(Si£^^i%§ 
3- F:/-;- i'-t^-?-©i8»a353*^^c 0 < ^:-o 

[0 00 8 ] c©j; 5 %lltt{ciE;!>r ScSii 

fc^5©-C*i3. 3-F7'i.^f--5^©S#M4jqi;?.SC 

goii^^awi-rs. 50 
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[0009] 

fiUj-mt, ±mbfcmM=i:m^t^fcmc^ ■<i>[-)i 
m^itbj:^it?>xti^9y)itnm^ o-f-?--? 

i') K^^6tifc^r©3-F-<i' F;i/ioS<KS%ifi 
Mt^tc j; f3^j6r«iHiK©Wl.i«i[©3- F-^i' F;U 
^i^ffiSJRL-, C©^««tR{CJ:i3jlJI?Shfcai^©3 

- }r^i> h Mc-oi^x ±siAtj^i' h )itc:im^im'b 

[0010] co^iM^iR^n-:>tcmc:^m^in^ c 
im^A^tdmc. cnhommtiC'^^^^xcDfymns.o 

[0011] cc-r±ie»-^itfi«. mmn^mmi^ 
•^i' F;w#tf-^ii^{c^n^naiR$ti.sc<i::{)i^if 

<!:±IBa"F'<^'FJl'i©rta. Si^WtF^a. 3^ttC 

ne.^&#n"F-<^ FJl'©^;bAX{SS^>'f^tv;l'At? 
S8 -3 © © I ^ 'T ti ^ffl I ^ 5 C i ;!)5W 6 ti -5 . 

[0 0 1 2 ] ^mmi>^p^ity}-mt. a 
;^«^«^X«A;fjW^^-^©Sliiii'^^^4-9- 

©±IB-'^-*^i';^;^^i? FJU«cS-3</\*5'^-i!?:A 
F ;U i L/ r F Jl'M^^-^tf S C i K i 0 i(^{fc 

±SiAtl^i^}-)l'tW^miiCW±f;>titc±XO:3-- F'^ 
f F i ©ffifHS* fflfKtWfc J: ?) sfcferSfHSOiSt, ^ 

^^©3-F-^^F;b?:iF«tl?U, C©^^<ia^JCj; 

o^lf?§nfct»^©3- i=-<f i-Mc-Di^^x^sixt)^ 

FJWi©^M*ig/Wfc-rS*jB©3- F-^i' FJl-^* 

[0013] ±nmi&.s.t bxiit, ±mxti^i' 

±133- F-<^ F^L-iOrtS. **#SF*3a. X«cn 

F<i' F ;!'©>' ;i'AXt3:S*ff*^;i'A-cfiI 

•o/i:4>©©l^-mj!i>?:mi-\ S ;fi:±IB-^;l'A©S<^f^l:f 

TLri?i<m*§ffl(,^ ^e-©j:^fta*4mfc3-F 

'^i? FJl'©y;l'AT±S3"- F-^^ FJl/©fi^ff#i*iS 
4«!lo/c^5©^fflt^T, ±iBffl<K)^^5R&.SCi>&s^tf 

[0014] c©J; ^ 
^^?^{t«g?:«fi£-C*S. 
[0015] 

im^ommoMm ar. ^mimmtbi^^mm 

(oBMic-Dh^xmrnt^o 5fe-r\ m i «, ^isB^fc^s 

I t^g©S*«fiE4^ u r s » 



[0016] c c-c, mi ©l■Wf^^f•^^b^g©S2p: 
mu^^LMt. xti^mM^ommmmmmmL p 
c (im^m^mt) ^^mutrv^ym^^^ (sinu 

soidal analysis ) Fll;?.E^/^—t 3— 

^yif (hannomc coding ) 5|g 1 CDW'-^^tgP 1 1 

itic j:i}wmtt i>W2(Dnmt^i zo ti^b. a 

ME^O^P'^ (V : Voiced) (D^^<Dnmt!,cm lO 

nmmi lom^^ Atumom^^ (uv ; unvo 
iced) 0^^nmt<icitm2 (onmm 1 2 0 ^m^^ 10 

[0017] ±m 1 0#^bg|5 1 1 0 (CK. 1?lJ^tfL 
PC^^fe/N-*:::. i>mmt^-7)\,9J-<y Ffi^B (M 

B E ) ^mtox b tj:^^ >-mvimitin'^mm 

fflt^^ns. ±fail2o|f-f{l:gBi 2 otctt, mti^ 

tj (CELP) wnitomm^mi^hti^, 
[ 0 0 1 8 ] s 1 (Dm-cu. xiim- 1 0 1 K«*&§ti 
^^pmmii. m 1 ©if^{bsp 1 1 0 cdl p cmy -< }i 20 

$1 1 lSDfLPC^tfT-S-?-{tg|51 1 3{C3ie.^iri^ 
I., LPC^J-^r-S^ftSBl 1 3*i6f#6nfcLPC^ 

1 1 UCiM^nx. CCDLPCjl^7^;V$ 1 1 Ucj;i3 
A;'3#^ii-^©^J^^ ( L P C ) f) (±1 5 

■r5J:^tcLSP (iix-xi'h;bSst) ©a^-{tfcti:^3*!Bt 

f)Hi$n> cmmtjm-iozicmhti^, Lpcm 

7^;uarl 1 iJioe-OLPC^B^ t'-'f >iS^tff^f# 
imi 1 4{Cji?.n€.. f->f>?g^«f#^{fcg|51 1 4T 30 

t>nSiSEC. V (W^#) /UV (i^^») WSSPl 
1 5 {C J; 0 V/U V©*iM*3tf i^nS. If ^ ViS^fflf 

'^a-:/©<4' l~;i'S^{tlli;b<!:L/r©-^i' h;us^{b 
SBl 1 655^6©3- F7'-jri'-<>7'i»;^lJ, 

:t)SS-7-l 0 4{cSI6*al.= V/UV|lJ^gRl 1 5 40 

tmc, x^v^in^ 11 8(Dwm^^tbx'^h 
nrfco. }MUcm^% (V) ©i*±iH'r>f'^';^ 
Rc/f -J =f-timv{-ii^x^^tsm- 1 0 3 1 0 4 

[00 1 9] 0ioil2©#^'fbg|ii 20(a. comx 

*), m§m^w>.\2 1 *i?.©tti:^^, ^^##©^^^7 

1 2 3 (cjn 0 , A^jffi^ 1 0 1 imm titc^ 50 
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Hp t om^^W. 0 tti b . C ©^M?rKillt»liIg§ 1 2 

JiS^J'^ (Analysis by Syntliesis ) iS^ffllifcd^n- 
C©CELP?f-^^b5S. ±^Uc<fc5{C 

^^%%m^\'LK'm^h^xm . ^s##^«i 2 

l;0i6©UV-f-:JfiO-C©3" FT'-^i'-Of^i';^ 
\%. ±faV/UV*lJ^g|51 1 5*>P.©V/UV*lJ^S 

(UV) (JiL^i^ytrih-:^^v=i-\ zin^ix 

[0 02 0] ;ji^K> E2{J> $l6H^(Ci^^|,#|Sa#{t73 

ffi©-^]ii©fl5^jafflsnfc§^fi-^a^{bSgi L 

-c, htm 1 ©#i^M-f ??-^ftsg(c>Pj-j£t--5.^isM# 

[0 02 1 ] c:©®2{ctet,>t:. A:^iSH^2 o 2K5J± 
!H0 1 om^m- 1 0 2/&^^©±i2L S P (HX'^i' F 
JW) <DW^\tWiL\jX<D-=i-Y-:f ''J i> ^^y'f'PT.Ifi 
A^SnS. A:^jSg^2 0 3. 2 0 4, SO'2 0 5fC 
W> ±iail 1 ©Sffl:^l«^ 1 0 3. 1 0 4 , 1 0 5 
*^?.©§Hi;^;, ■ri^ct>-^i>--in"7-s^=-{bffi;'3iLr 
©'^^■fi'X, b-2»5^. RD'V/UV*iJ^tfJ;^}{i^-etl-e 
tiA;'3§n5. Sfc. A:^jffiT-2 OTiCEJ. ±iB01© 
ffl;^)iS^l 0 7*i6©UV (^fc^l-) fflOT'-ifiUT 
©-('>f=i'X*SA^§tiS, 

[0 02 2] A:^7ja^2 0 35{P6©x>'<n-7'*^^{b 

fcH;^iLr©^'>7-'i'XEa. M'<i' F-;i/S^fb^2 1 2 
(cjiienrji'^i' i-;ba^{bsn> LPcmox-ci? 
h;i'X>.-4o-7'AJ*a)enr*^#^^i52 1 ifcjn 

e.ns„ *^^-^figgP2 1 US. 
^#g|5^^©LPC («ffmiif?^{b) m?r^^TS*» 
©r*?) > C©W^^^fiS§|32 1 1 {CE3:A;'3S^ 2 0 4 
SD'*2 0 5 j!i:>6©f V 5^RC;V/U V«Sai;^J«s^§ 

nri^s„ w?&^^fiSgP2 1 i*^e.©w^w©LPc^ 

mt. LPC^^7 ^;l'$2 1 4(Cii6n.2.o A 
;fjffi^2 0 73!i>P)©UVf'-3f©-l'>-fi'X}a> 
^fi5cg|32 2 0 tcj^ enr, 5i#??-^iJS?r#M-r 5 c i {C 
JcOSte^^gPS'OLPC^Miiti^mDtfiSti^. C©LP 
C^^4)LPC-^fiS7-f;b^f2 1 4{C3^?.n5o LPC 
^fig? ;l' 3? 2 1 4 ri* . itaW^^WSP^J© L P C^^ 
iit^^gR53-OLPC^i;SS*^^n543iK, LPC 

■msmfimtix^. *scna, w^^^j'OLPcgi 

^i«l^#g|55J©L P Cg|Mi;5SJn»§nfcfe©K>tf t 

rLPC^fig$!iii?:Ji-r<i;5{cLr^>j;t,^ cc-cA;^} 

S^20 23!)^6©LSP©'l'>ri'X£S, LPC-'n"^^ 
-3'S4SI32 1 3(Cj||?,nT> LPC©aA7y-^f35S 
mOtHStl. cn55SLPC^fiS:7 ^;L'5?2 1 4{Cjt?,tl 
LPC^lS^-Y Jl'$2 1 4CCj;fl LPC-^BS34i-C 
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[ 0 0 2 3 ] iJcfc, ±nm 1 icmbtc^Mpmnnmrn 

[ 0 0 2 4 ] C©0 3 {C7n$tlfc#mt-^tf ^ft^gdC 
7 ( H P F ) 10 9 Kr:^g^:^^©ft^?: 

lpc mm^m 

^it) • «^<t:g|3 1 1 3 ©L P C^^TiaSg 13 2 10 

[0 02 5] LPC^tlf -S^ibSPI 13©LPC^5-t)f 
ass 1 3 2 tt> A^J^-tjgJf?©2 5 6-tJ->7';l'gg©S 
3 ?:?f-^itmfir© 1 :/n i Lr/^ s > 

-^'?:^«?)^, f'"$tH;^©#&i^c€,7b-5>i^© 

S!tf sy!)sm«8 kHzOit, 1 ^U—A^PitS 1 6 0 
■9->7';I/-C2 0 msec iJfeSo 

[0 0 2 6] LPC:S-tlfliSSl 3 23!P?>©a-'^•7^-^^ 20 

B, a-LSPS^P8§l 3 3fCiie>nt:, |^X-x>7h 

;w (Lsp) ^^•7^-^?(cg^^3n■5. cnt*. it^ 

^, COLSP^^•5^-^?K^^■r■S©«, 

[0 0 2 7 ] a-^L S PS^PSS 1 3 3*^6©L S P^^• 
■7^-3i!tt, LSP«^-ftlgl 3 4{CJ;i3-vf-y^XS> 

2 0 msec *1 7 b-AiL. 2 0msec ttCCgLffi 

3nSLSPA-7^"^??r2-7b-A^}'Sii?)t:, vf- 

[0 0 2 8] C©L S PS^^b^ 1 3 4*>6©S^-ftffi 
T^rfc^LSP«i=-{t©'f>7'i';5^«. ffi-f 102 
*/i-UTKOm$n, *fcS^^{byi^^©LSP^i'h;i/ 
», L s pffir^iass 1 3 6 Kjse.n-s. 

[0 02 9] LSP^ifflPKl 3 6«> ±ia20msec 40 
*St,H*4 0msec UliCMl^tS tlfcL S P <D^ ^ h Jl 
^ffllHL. 8{g®U-Kc-rSo -r^ct)^. 2. 5mse 
cmicLSP-<i;h}li}Swm$ti?,A:^ict?>, Cti 

msec «(cHitica{b-rSiM#4lfe*'r.5Ci*S$,^ 

A^lb-C»,6o tfjihts 2. 5msec SfC LP Cf;^;55 
^^{c^{bLr49><i:^(c-rn«> C©J;5^cMh©I6 
^*KS<'Ci*sr#s. 50 
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[0 0 3 0] C©J; 5 )5:liK*Sff*5tlfc2 . 5 msec » 

©L s P'-t i7 h A^J#^©3M V' ^ y > 
^mnt^fcmc, LSP-^aSE^HISSl 3 7{C<J;i3, 
LSP/^•^y"^f4m{il 0i):?MS©itSM-7 -f ^u^f 

Of;^i^t:-4.Sa^-f7y-i&tC^^-r.So C©LSP^a 
^E^l3 7f)^h0mMt. ±iBLPCa!7^;l'5r|iI 

ssiiitcji^n. c©LPca57-f 1 1 

2. 5msec fttCMff^nSa^^•7y--^^Kj:i33t7 
;Pify>i/A!m4tf->r> !t6d^i^i:ffi:^j%f#SJ:^fcL' 
ru-So C©LPCM7-f 1 1 l*^6©tb;(j»> 

-l'>ig^)>tlf^?F^{bgn 14, A^$KlKtt^!|;?.«>r^-^- 
i'l^^bHSS, ©itSi^^lilSS 1 4 5 . MiLtfDFT 

[0 03 1 ] LPC^tf-S^^^bSPl 13©LPC^«f 

ilSSl 3 2 3!)^6©Q!>'^•5y-^?B, 

a^SailSSl 3 9U:ji6<T,-c®«:K;^Wt©fc&©f'- 

m<D^i> hJl-am^l 1 6i, m2©#-^<bS151 2 

l&y -Ol^ 1 2 2i{CjS6n'5. 

^imi 14-eiJ. LPCji7 1 1 l*:>P,0ffl 
i'?f#{b©^ffit?^3-tff-ri.o -Ti^cto 
fy9^*^ffl, ^>'^-=e-i';^©^il|liAm©m * 
( V ) /flS^W ( U V ) ©«J3lJ^tf I ^ , f 5^ tc J; 
•o r ^-f bf 5 ^^ ;^ ©i > n " S t, HiJili 

[ 0 0 3 3 ] H 3 fCn^-r-tf ^' >fS^>ff1f -^f fcgp I 1 4 © 
*<*WC*Jl>-C», -^5©^^— t-^:; i'^f-^'fb^iffi^U 
n>5*5^ #{C, MBE (Multiband Excitation: 

i'&Si^tt^u-Ai^) ©iiMfiMiic^i^-S^o K 

»{C=S^W (Voiced) §|5^iit?^# (Unvoiced) SB^&i 

ASi?s-rsii,»5^sST*7'jKb-r-sci{C!&:s, -en 

P - Art ©#^355;^^#:&i»&#;0^©JR-6{jifefl^;63 
SnSCiJCScS. JSte, JMT©i»9gffi©7U-AS© 
V/UVi», MBE|f^{t{C3ifflbfcif^5C«^/0 
F*5UV©igt4^gS-7U-A©UViL-CI,i-S. CC 
-C±faMBE©:&*T^gc^5£K-:)lsrtt, ^frffiSBAJ&s 

5fe{cii«Lfc!^ii^4 - 9 1 4 2 2^mmmR:j^mmic 
nmfj:Mwm^mmbx(,>?>. 
[ 0 0 3 4 ] 0 3 (0'^)-^>m^mwmt^ 1 1 4 ©:t- 

y'yji-y-i^ v g^f-^g^gp i 4 i KB, ±iaA^SH^ i 

0 iti^hOKti^Pimmfi. tfc^at"a:^:fj'^->^ i 

42KB, ±iaHPF (-'^^'^^";^7-^;^3^) 1 0 9}«)^f> 
©^^*5^tl^nffii|i&$nTL»5, If-f^S^Wif^^^b 
g|51 1 4©i:35^^liISgl 4 5KB, LPCmy-Dlii 

1 1 1 ?!)^ 6 © L P C S I ^ Bliff^^ tJ^^*sm S 
nrt^S. t-~y'>)i-'-:fii -J 4 i-CB, 



9 

Xtlimo L P C i r :t - 7" > Jl/ - J; Stt 

i^KL P C«SOiB^BM<Dft:*;ffl*/^• c-r 
v/uv fij^gpi 1 sKjienrc^ 

10 

[0 0 3 5] ilS^ftlHl8§ 1 4 5 -Ctt^J^ttD F T 

±OLPcm*iS«^«r±ox-i^' h;ujii|ii7='"${c 
^^Sli^. c©iS3^^iI8gl 4 5*:>P,©Hl:;^jtt< ^ 

[0 0 3 6] iffiffa (7t^>) f-;-5^if-g^gn4 6 

fcJ:b|!?W77i6:fflf>?5^f'-5fi. itS^ISSSB 1 4 5 K 20 

J:f3FII;i«DFT$n fcJlzSmWi:© 7=- ^? i 5 

nti^S. c©iifflSb-':;g^lJ--g^g|5i 4 6-CE3:> ±ia 
fif y -■jfa^cfi'Wc, 0. 2 ~o. 5 1 ^h-Q+Wi^ 

^) 07T'f>f-;;5^r"5'©fii'Njit,iiitJ. C©i# 
©7T-f >-9--5=-©#fe<!:C/r. l»t5(<D.2)^lSc(;:j;5ij- 
tiT (Analysis by Synthesis)ffi%ffll,>, -^WL^titc'^V 

:?'KJ:Si*iWa©f-5 5^-9--9^gpi 4 6*i6©f'>?7= 30 
4K3ll-:j-CI,»S. 

[0 0 3 7] ;^•-^^'^;^fpffig|5148T«, LPC^M 

©ilS^{feai;^i ur©;^-^^ h;i'J^itiSt>'f';' g^tcS 

-3t,i■r#^^-*::. i; X ©A# 3 SD'-e©*^-?-* S X 

14 6, V/UV (W^^/^i^^f) «;tg|5i 1 h-m 

®:ia*f}t©'^i' h;i'S^-{mi 1 6fcj^e.ns„ 

[0 0 3 8] v/uv (W^^/i|?&^) #lJSgp 1 1 5 

5*. BSjaftPBSi 4 5*i6©tH:^ji, iSffigb'-i-g^if 40 

-g^gPl 4 6*^6©S:iib-7g^i, X-i:^ h;HiFiBS|51 
4 8;0i6©X'-:i' h;l/Wir-i'<!:. •i[-yi^)\^-y\^ 
y ^-^-f-^ 1 4 1 -fy^ioCDiEMmBmM-km r Cp) 
i, ■fe;'ni'nx:^7'i;>^? 1 42*ie>©42D^'nx;!7'?> 

hiai{CS-3Cir, U-A©V/UV#IJS*3tft) 
§6)CC, MBE©ii-^©#^0 H'S©V/UVflJ 
^ll:©^l?tigfcSi[7 b-A©V/UV«S®-* 
ffiLr*)J:l^. C©V/UVfl^g|51 1 btftBon^ 

[0039]iC5-C. :X^fV)Wmil4 8(DtiitJ 50 
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^^um^^ }-)imTitmi 1 6©A;^g|5(ctt. -f- 
(-«©-tJ->7"y>^i/-h^) g|5*iswe. 
n-CL^So c©7'--4f?s^g|5B, ±iab-5-g^{ci£;D-c 
^SIS!«l±T©^i!l^»[*3S?j:»3, T'-i'^StASS^cS 

Ci*#^LT, x>-<a-7*©Jgltif^-^ I A. I ?r 

-£©«{c-r-2./cji?>©^>©-r&5o T^ct)-^. ma 

^^J^*34 0 0kHz*ri-ri,i. COWSS^mtfi 

±IBb>:»?{(:iSDr, 8''^'> F~6 S-'O FfC^SJSn 

T^-^f I A. I ©«m.,+ 1 *>8~6 Si^ft-r-SC 
i(C^cS„ C©fc45r-^?^^f^g|51 19r«, C©al 
»iStm.x+ 1 ©»ir-^?*-^«Mffl, «a|^ii4 

411. ©-f-arfc^aitxi^s. 

[0 04 0] C©;^'<i/h;HFffiS|51 4 8©|±l:^g|J*S 

^8S!S^gWi6©±iH-^<Ii!Mfi («'ij^tf4 4ffl) © 
Hiti-f-^ib-Sir^ttiXn-^'f'-^As, <i'Fjua 

■^{fclll 16{CJ;13, m^mm. mtJ44<i©r-^f 

«{csiisi)6nr^i' Fji-isn. ai5>{=t*<i' f;i/S 

miusgi 3 9*^60m;^jfc4:f]^;?.6n^. -^f h^vm 

"HtSl 1 6:*^6®.i:iax>-^n"7'©'('>ri'X«. 
X-C .>5=-l 1 74jrM^TaJ:^JST-l 0 3 

[oo4i];^{c, m2(Dnmmi2 0iC'o\,^rmm 

»2©^f-^hSBl 2 0«. i,^fcJ9>SCELP (tf 

^^fi-^©^^#SP59>©##{t©fcj6Kffiii enr 

C©jte^#g|5^Jfli©CELPtf^{t«aK4ot,^r, 

i' (stochastic code book) 1 2 1 :*>f)©ft^Hi:trT 

1 2 6 iffi^X. mMMfyt=t^O-^my -f ^Ui? 1 
22icm-DX\<^6. m^m<D-^l&y ^)li'l22X 

mmp^oim^immi 2 3Kiio-ci»So 

mi 2 3Ka, ±KA:^S-7-l 0 lJ!l>e.HPF (^^-^/^• 

1 0 9€/M>r#t*&§nfcWWi-^4^«: 

SntfeO, ^SSt^-fJl/^f 12 2/0>?>©{t-i-i©II^S> 
1 2 5 ©tB;^3J5^6K«fi^#*^)S:? -< fViicomX 

mmnm^i2 4icm-^xmmfmi^7\,\ mmim 

fbt tj:6i:^ tjiRmm^i' F ii^m^n^m 1 2 1 -cf 

-5^-r5o C©j;5:lS:^B&k:J;l,^t(f (Anal^sisby Syn 
thesis ) iS«;mt''/ci'a-XF-;l'-7'-9--5=-?rffll<*?c 



n 

[0 04 2] cocELPnmmmm^^tcmzm 
^'^y^^T'^xtiim^m^tii,. m^mmiz i 

9^1 2 7 s?:/rb-Cffl;^jSg^-l 0 7sKjiiE.n. ^-f > 
iHlggl 2 6©UVr-3?-C&.S^r'^>-l'>ri7Xtt. X 
-Ts-g^-l 2 7g%:A'L-Cffl:^jS^^l 0 7g(C^iDn-n,i 10 

So 

[0043]CCt. CnP.©/^'f i-g^l 2 7 s, 12 

7 gi^:f±U:^>( y9\ ii8«. ±iav/uv 

mm^n. :^-iv=^i 17. 1 18«, m^^hii^ 

(.V)<Dt^t>tt£i]. y 9-1 27 127g 
(UV) ©itt^i^*. 

[0044] '^XiC. 04«. ±fS02 K^L/c^HigtC 20 

[0 04 5] C©04OC*3C>-C, A:tliiffi^2 0 2{C{3:. 

[0 04 6] C©LSP©-i'>7'i';^B, LPC/N'^j< 
-5?S4§B2 1 3©LSP©3M<^h;l/S^-{tll2 3 1 
{cSien-CLSP (»;^-^i'h;USt) T^-^fKM^'^i'h 30 
;H:^{[:?n. LSPWliISS2 3 2, 2 3Bi,cmhh 
-C L S P Offlra»Sj65)f®S ti?cfg, L S P ^a^imm 
2 3 4, 2 3 5TLPC (SJI5^«iJ?f#) ©Q!^^•7y" 
iftc^»!$*a, C©a^f7^-i?75^'LPC^)?S7 
2 14Kji?,n*. CCr. LSP?ir5liIgg2 3 2SO* 
LSP^«^liI?S2 3 4BW?S» (V) ffl-C'*i3> L 
S PMIE1SS2 3 SSO^L S P-a^Jfeiai8S2 3 5«jte 
^#(UV)fflr&5„ SfcLPC^fiS? ^;V3r2 1 4 

H, W^#a5^®LPC^^7 -*;l/$2 3 6 i, 
g|5^©LPC^fiE7-f;l/3f2 3 7i4^lib-CC>S. f 40 

t> , W^WSP^ i «i^^gi5^J 4 -C L P C ©ff IWir^ 
^^&MCi7 ^ J: 5 fc L r, W|S#30>e)3ft^a^-v©Si#g|5 

iii^t*>e)*^#'N©ji^si5f. ±<mm<Dmrj:?> 

[ 0 0 4 7 ] Sfc, S4©A;^JS-? 2 0 3 Ktt. ±13^ 

I, H3©i>n-^^ffliJ©ST-l 0 3*>6©ffi;f3icWj£ 
■r-S;^'^^' h;t/x>^n"7' (Am) ©fi;?(^m-^i' h 

::^;ffiT-2 0 4 Ktt, ±121 1,^3 om- 1 0 4 ;&ie>© 50 
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h'-y 5^0r-3?*s#^t&5n, Ktsm-2 0 5 {Ctt, ±iB 
^1,^3 ©sg^^ 1 0 5 *i 6© V/U VfiJ^T^" 5?*3#t 

[0 04 8] A:^iffii=-2 0 3*:>6©X'-ii'h;bx>'<a 
h;i/fi^'fbS2 1 2 (cji 6 n-C3s^<5' f-ii'S^-ft; 

[0 049] UU. x>3- FB#K>^'^i' hJKD^if h 

tt. ccr©jM-<i'h;i'S^{tm7U-AH^»©« 
n-7'©f=-i?*ff S„ 

[0 0 5 0] >?!g^fiKliSg2 1 5 (Cti. A;fjS-f 2 
0 4*>^,©f2'g^SC;A^lSSB-2 0 5*>6©JJav/u 

5*56tt, ±aiL.fcSl, ^3 0LPCjM7 1 1 

(icmmbtc. i^m¥4-9 1 a 2 2^(DmmmR^m 
ffi, *si^tt!RFi®^6 - 1 9 8 4 5 1 nomtmRifm 

[0 05 1] Sfc. m-^f h;L'S^t^2 1 2*^6©X 

>/<n-7*©-f-ifi, A:^«^2 0 4. 2 0 5*>e.© 
f-:;?, V/UV^J^T^-^^itJ. (V) m<D 

^'('XSD«[©/ci!?)©-/'fX^^P8g2 1 6 fCjil6nrt,^ 

sAmnmm n>kiffbxmnm 1 sfcjion^ 

So ctita, if-r>iS^^)ig(cj:-3rw?5#©LPC^)jg 
7^;b$'s©A:t/4)5:Sxi'-9--('f- w-i^a^ (Excitati 

on: mm. mm) *f^si, ^^^©ffit»t"^5='©#t? 
m) t-c^m^Mmiicmtb^Bmic^b^m^i)^&6 

L fc y L P C ^fl#©*^^a549>KJn;i 

■rt,^■2>^>©■cS)•2>„ 

l0 0B2]mn^2 \8i)^P>(DmW-liiMt. LPC^ 
fi£:7-f;l'*2 1 4©W^^ffl©^)jg7^;l'5f2 3 6Kill 

^tiT L p c (o^fS,mm^m$ n s c i k j: Bspstsfj 

r-^'i/^cD, S?.K:W?^#ffljf<;^f-7-f;bif2 38 V 

vy -oi^mm^tifc^. mm2 3Qicmhin?>, 

[0 0 5 3]:X!iC, EI4©A;^iST-2 0 7 sSt>~2 0 7 
g(C«, ±im3(Diiit)l&J-10 7 sRZfl07 gi)^h 
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a, il^#^^a52 2 0O?SW1*-^l|g2 2 UC. 

0 7 g}05 6©y'i'>'('>-f >|ilS§2 2 2{C-e 

inm&^-ci) Ki > c n/ssy >iiK2 2 2 -esrsojy 
^#gi5^ i ©-3 ^ 4 mitt ta^om^ imm^}m 

[0054] ^3!i^WI3Sg2 2 3 *^?>®Hi:tli3:. MP^^ 
^mzOti^^QtiitltbX, LPC^fiS7-^;l/^?2 1 

4©uv (ji^w) m<D<^m7 ■fji'i' 23 7 icmi^ti 

^, ^^7^;l/5?2 3 7-ria, LPC^(jSteIl/5%3n 



(8) #F4¥ 1 0-97 29 8 

14 

[0 05 5] ftlS^2 3 W^^ffl^X h 7 ;U 

3J2 3 8 v:<)^6©*jS#g|3:S-®^Pflia?fJm^<!:, ipS* 
h 7 ^ 2 3 8 u A>6©3i?S#g|5^©^l8I» 
f'-^i^^JJpg^Sn. UJ:^«^2 0 1 J;0B)?f3ffl3n 

So 

[ 0 0 5 6 ] i c^t?. ±ia#^<i#t?#{b«Hr«. 
10 om-^inxmi'Sii^. 

[0 0 5 7 ] :a^*WtCH. tH;fj7'-i?©K >:; hu-h 

{fit*-:; hlx-hitC^OJ^^SC 
ij!i5-C#S. fit*'> hU-h^rZkbpsiL-, 

(CTK-r^f-v hu-i'©7'-$!{istfi;^>$n-5. 

[0058] 
[«1] 





2Kbps 


6Kbps 




1bit/20insec 


1 bit/20msec 




32bits/40msec 


48bits/40msec 


(V) 




8bits/20msec 




abits/20msec 


iyf:^n 8bits/20msec 


Of I'll 8bits/20msec 


•/i-f/ClSi) 


S+5bits/20iTisec 
5btts/20msec 


<f>f ?«2Si) 


5+5bits/20msec 

5bits/20msec 

72bits/20msec 


(UV) 


'f/f'f;^ 11 bits/1 Omsec 


Of ?^ 23bits/5msec 




7bits/1 Omsec 
4bits/1 Omsec 


•vi-frcisi) 
5'i^r(2«sg) 


Sbits/Smsec 
6bits/5msec 
Sbits/Srrsec 
3bit5/5msec 




40bits/20msec 
39bits/20msec 


120bits 
IWbits 


/20msec 
/20msec 



[0 0 5 9] Hi^fjS^-l 0 4^>?.©f7g=-r-^?CCoU 
■C«, W^^mc, ^{C8b1ts/'2 Omsec-CfcB:^$ 
0 5;6^6tB;'3§n.SV/UV|iJSfct};^j 
tt, ■^{C 1 bit/2 0 msecr*^, tHlWffi^ 1 0 2*^6 
ffl;'3§ti?.LSPST-^t©'C>ri'X». 3 2bits/4 
0 mseci 4 8 bits/ 4 0 mseci©^'^^^^ ^^JJ^tf to 

(V) ©-f ^f-'i-;:^}*, 1 5 bits/2 0 mseci 8 7 bit 

7 s, 101 sis>h^mi\hmp=§m{\:iv)<D^y 

T'i'Mt, 1 1 bits/ 1 0 mseci 2 3 bits/5 mseci 

(V) ©m;'j7'"i?ES. 2 kbps-C«4 0bits/2 0ms 
eciftO^ 6kbps-eBl 2 Obits/2 Omseci^&S. 



it^^BI (UV) oymr'-fU. 2kbps-CB 
3 9bits/2 Omseci!&0> 6kbpst?ttl 17bits/ 

2 Omseci^^cCSo 

[0 06 0] i^a. ±iaLSP«-?{t©-f>'f i';^, 

#Bt (V) ©-1'^-ri'X, RD'Si^^BS (UV) ©•Y> 

So 

[ooeny^tc, 05SD^'06%fflc^t:. lsps^- 

[008 2] ±i^©J; 5(C, L P C^*It0!S 1 3 2*i6 
©a-'N'^y-^rtt. a-*LSP^^lHlSgl 3 3{C3M?,tl 
LSP^N--5y--3f{cS^5nSo LPC^J 
*flHl8Sl 3 2-CP^X©LPC^#T€;tf5^-&K:», qi^n* 
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[0 0 6 3] CCO^^yVrQlOA^hit, 2 7b-A^ 

6 2 0, tf}^P>lS,i. 27^"A^}•©LSP^^•^>-^^ 
lllOvh>;i;xaT-{tg|56 2 0, rvhUi^j^^fi 10 

<i>'Jiig^fifi:^iSi©tBM*m m<. 
[0 0 6 4] vhiJ>7XM^-{fcgB6 2 0, *>6©2 7U 
-A^©S^fc^M«> '<i'hJl/aT-{l:g|56 4 0KA:/3 

T-{l:g|56 4 0, ill2©--;4'h;VS^-{tgP6 4 0, tf}^ 
6g£l>o §?>(C> lll©^i'h;va^-^tg|36 4 0i 

2':)(o^i>V)im=Hm6 5o, eeo^hm. W2 20 

©'<i'h;bS^-{tBP6 4 0j tt, 2o©<i7 
SI56 7 0, Q8 0i)^(bm^, mi<D^i^h)Vm^it^6 
40i ©'<i' l-;kl^^{tSPe 5 0. 660f. ■7h')^ 

:^m^itm 2 o*^i=,©s^tMM*^> -en^ti 1 y u 

O^f }■ )im^im6 7 0 . 6 8 Of. 
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[0 06 5] c©<fc5(c. -7 h '} f ^^m^it^mrxm. 
in6-?]-vp:^m^im6 2 0[t. mi©vhyi'x 

s^fbxg^ff ^» 1 ©-7 b y i^y^s^ftspe 2 o^ 

i, con 1 ©-7 h y ^';^mT-{tKJ;Sm^'fb^ll4 V 
^2©vhyi?xa^-ftgP6 2 0, i?ril>^c< 

•^^7 h;UfiT-{bg|56 4 Oi C©l|l©'^i7h;H:T- 

4 0, i^ii>^c< ifcwrs. 
[0 06 6] V h y ^xa^HtSiy^'^i' h;i/S^- 

[0 06 7] /^•y77 6 1 0{C«^5nfc. 

^5'©LS P^^•^^-^^. -r^Ct)-^ 1 0 x2©tT?'J». V 

h y fxs^-^bse 2 o» (cjn^n^B. ±iaMi ©v h 

';i';!^fi^-^l:SP6 2 0. m 2 7^-A:9•©LSP-'^• 

'y^-^tmnm 2 1 ^/ru-cs^ft^KUff^^e 

[006 8] c©^ 1 ©V I- y i'xa^fbgpe 2 o^ k 

<i:S^-FV•:'^'•^^--5^^©SRSd„,». LSP/>- 

7^-4?Xx , m.^itmxr'im\ (i) sers^-r. 

[0069] 

mi] 



[0 0 7 0] CCT. t»7U-AS-f. ittP^>:7C© 

[0 0 7 1 ] syt. c©i#©. mmiijm.mm 

#73fSlfC**OSlJ[S4#)!tL?ct^t|^©m*w* (2) 
[0072] 

[m] 

1 1 



•(2) 



+ 1) - ^:(f, 0 ;ic(f, 0 - x{t,i - 1) 

fceL/trc«ia»t)e.-f x(t.o)=o. x<t,p+i)=w 

[ 0 0 7 3 ] c© ( 2 ) S;©a*w«. f^l3©v b y i7 

xa^^bSiuf^i' h;i'a^-<b-cfeffli*6n€.o 

[0 074] »ffi$nfcS^{^ifggg|Bv h y i'XJI^ 
-fbH (MQJ 6 2 2(ciiP,nr, vhyi/j^^aT^b^s 
tf*?nSo co•7^y^'xa^^^fc{cJ:^)ffl:'J^n•5>8fcf 

fc, •7V')^::^m.i-mc^tm.^\m\t. w^6 2i 

■C, 7t 6 1 0:0^6© 2 7 L/-A^©LSP/-;^^ 



»n#l§6 2 l35i?>©Ui:^J?rffll^r, fi^i^i^sgiiA^etii 
Sn^So C©4;5K. 2 7P-A*|(C, IB^X, 

6 2 3 -cuM^tmwmtt^n-^ -^nx, h 
y i';^s-?{bgi6 2 2-cv h y ^'xa-?{bJ0^tft>ns„ 

ttg^6 2 1 ipP>(DmMt. 112 0-7 h y i'^^a^^fbSR 

6 2 0, (Dtmm 3 1 Kjip)*!^, 

[0 0 7 5 ] ||2©vF y i';^M-7^bg|56 2 0, -C^m 
I©vhyi7;^a^{ba56 2 0, iH^tCLT. vh-y 

40 ^';^s^^{b%^f 5o ±faj)nit|g6 2 1 *i6©ffl:^«. m 

ic^e 3 1 ^■f\Lxm.M-^^mmmm 3 sKsie, 

[0 07 6 ] C©ir2©vhyi;;;^aiHfcg|56 2 0, K 

hy^;^a^fbsi56 2 0a *>6©s-?'fb^Mx, , m.T 
fbfflx, ■KjtD. (3)ie-c^n-ro 

[0 07 7 ] 
[i£3] 



50 



(10) 



17 



[0 0 7 8 ] com^mmu-? \- y ^::^m.'f-m 

(MQ,) 6 3 2CC3i6nr, vh'Jd7y!,aT-ft*s|fto 

Mt. mio-^pv jvm^itsi 6 4 0 1 ©/jD^ig 6 5 

1. 6 6 UCl^U-A-foigl^nS, 



10 



10-97298 

18 

* [0 0 7 9 ] C©l|l©'<i' b;US^{fcgB6 4 0i V 
6 3 1 ^^^(DtiiMi. 1 P-AS(c, imS6 5 1 , 

6 6 1 ^d)-bxm;^mmmnm 5 3 > e 6 3 
[0 08 0 ] m^immx, tm^mx, 'torn 

iJ, 1 0 X2©tf^j-C*>f)> 

iatit©, C©||l©-ii' h;l/S^4bS|56 4 0, © 
<i'h;i'«^4bll6 5 2. 6 6 2Kj:S3-F::^i'i'i^ 
-5^^©2Rttd„i. d,Q,4. (4) > (5)Se-C^ 



* 



[0 0 8 1 ] 
[?^4] 



^ 2 
^ (-1 



■(4) 



•(5) 



[0082] ccom^mMku^i' vjim'f-im ( v 2m \-)im^itm 4 0 , omwse 11. a a 1 K-en-e 



Q.) 6 5 2, -Ci' h;l.s:?.{t^ (VQJ 6 6 2{(:-€- 
cfcS«T-{tffi«. Sfl»lff6 5 1, 6 6 ir. AtjStlfc 

W'iifmmmse 53. e a 3 f jngL^a 5 1 > 
a a i*^?>©Hj;>3%ffii,ir, a^##sg»*i)a;^»tfj5 

nr > m.^mmkt>m/i^ t -ss^^^tfa^^^Eins . [ 0 0 s 4 ] 

sfc, Jn»se5i> 6 a i35ie.©ffl:*3tt, ^2©'<4»5S3o [|g[5] 



[0 08 3 ] ccr, 

X4 - 1 ~ X 3 - 1 ~~ X_ 3-1 
X 4 _ 2 — 2C_3 - 2 ~ 3-2 

i^-Tit©, C©||2©'<i' h;l/a-?^tSBa4 02 
©-<;*' h;l'J|^-ft^6 7 2> 6 8 2{C4:Sa"Kr^-vi' 
•9--5^^©SRad,Q,> d,«,*. (6) > (7)iCt? 



<<VQ4(A»-2.J5'4-2)-2w(l.t)(*«(M)-a;4-2{l.0f 
^ <-l 



■(6) 



•(7) 



[0085] C(0^h-mMm.-<.i> h;ufi^fb^ ( v 

Q3) 6 7 2. '<i'b;l/*-?4bll(VQ,) e82{C-e 

h;l'M^-ib{cJ;»)ffl;tl§nS#8f hC-i'^ri'Xtt 
ft#^Sa9 0K:5i|i=)n*o *fc> ■^i' h;i/S^-fb(c 40 
J;5M^-fbffi*, JD^^a 7 1, 6 8 ir, Kts^iitc 
2 7 u - A»©s-f {bM^-^ ^ h 6«» sns.fi 
*^*iEi»itffse 73, a 8 3 -ctt. sn»ss6 7 1 . 

[0 08 6] Sfc. n-K:f»^i/©=^wflt{ctt, ±iBS 
MRg%f>i{cLr, -Mfbn-r FT;l':JyXA (GL 

A) 

[0 0 8 7 ] 1^. 3- K:/7i'-t-5^lf$i^WB^©MR 

s». mn:i>mr;s>r>xi>&,\ so 



[0 0 8 8] ±iBv h 'Ji'AM^it^e 2 2, 6 32, 
•^i' h;t'»^bSI6 5 2. 6 6 2, 6 7 2, 6 8 2*>6 

©S-8e-7 h©-f>ri';^B, {f#M^6 9 Otr^O 

[008 9] :RftWKtt. fie I- h^{C«, ±13 

^ 1 ©? h i^xa^fbifi^^tf 5^ 1 o-? h 'J e?;^* 
^HbSUe 2 0., ±iBll2®v h >; i^xfi^^tieitf 
5»2©vh>;i/x«^fbg|56 2 0, , sc;±iami© 

-ci? t-ji'S^-fbxfi^tf ©^i' hii-a-^Hbspa 4 

Oi -C©ffi:t)%ISjOttlt, «t*>;; hb-f-B${C«, ±12 

fit'-y h b" hBS©ffi:^{c±tsil2©'^i' biua^fbi 
g^tf 5»2©<i' hiba^HbSPe 4 0, r©[B;»3?:^ 

[0 09 0] CtiiC J; D . 2 k bps ffficii, 3 2 bits/ 
4 0msec ©-r>7'i';^*StH:tlgn. 6kbps ^tU*. 



(11) 



0-97298 



19 



4 8 bits/4 0 msec <D-{>7'i>:^ti^iiit)'Stl6, 

[ 0 0 9 1 ] * fc, ±iav b y t>:xm^it^e 2 OR:? 
±m^i' h;i'ST-{bgP6 4 oriJ> ±9ELPCimim 

xmrmm , & s c ^ ummmm.mmmmcm 

[0092] 5fe-r. L S P y - 3'<D^-3!^ttfC^to 
-^'x ( i ) ffiJi. cfi^, lSJ^©3--3©««iL 10 

r, 

Li= {x ( i ) I 1 ^ i ^2} 

L,= {x ( i ) I 3g i ^6} 

L3= {x (i ) 17^1^10} 

(Dm^mH/A. 1/2, \/Atti>t, ^ifll 

(8) . (9) . (1 0) Sias. 
[0093] 

[^6] 20 



Mi) 1 
-p^i-x- -(8) 

>1 



„ wit) 1 

I*' 



•(9) 



■TS 

J™ 



H- ".(10) 



[0 0 94] CtiK^'O, #LSP>'^•^y-^^CDS^5^•ff 

[0 09 5] ccr, ^^#5B$4::^[^>I;0^e<;^^>i, ^^u- 
mm^m-oMfyit. (in sci^s. 

[0 096] 
[|gt7] 

v'M'To-T^^^ -(11) (lif^lO,(k<£l) 



2: 



30 



40 



[ 0 0 9 7 ] C© (1 1 ) Site J; ij . Ilt^i!l4;^[^il-e© 

[0 09 8] I; fc. ^wmctt. ^^T^-^fit-cfflt,^ 50 



20 



S^r©W^-7U"A. fiP^:^7=-$©7U-ASfcTK: 
oi^r. { 1 2) ^K:J;I3. fi;5>#tt4tf^, 

[0099] 

[1^8] 



w\i.t)> 



TFT 

22h<j.^) 



(12) (]^i£lO.O£/^) 



[0 1 0 0 ] sfc. mmrnn^-mmmi^mmm 

Oi-r-Si*, LSPA^-rf-^?x ( i , t)%. 

iStS©3o©MJiiLr. 
Li={x(i. t) |lSiS2, OStSU 
L,= {x ( i , t) I 3^ i ^6, 0 ^ t g 1 } 

L3={x(i, t)|7^i^lO, O^t^l} 

W%l/4> l/2> l/4i-ri.<!:. 
^■om^mu. (13). (14). ( 1 5 ) Sli^C 



[0101] 
[^9] 



22«'(^'^) 

>3f>0 



1 



1 

X- 

4 



•(13) 
•(14) 
.(15) 



[0102] C© (13). (14). (15) ^KJ; 

[0 1 0 3 ] s/t. ^WBffcfcti-ra. ^f^-^o^u 

-AlSiCOl^-Ca^ffWSff^. LSPA^>-^?x 

(i, t) ffiig. W«©3o©MJSiL.-C. 

La={x(i.t)|lSi^2, Oit ^T} 
= {x (i, t) I 3^i^6. O^tgT} 
= {x(i. t) 17^1^10, Og t^T) 

€1/4, 1/2. l/4i-rsi. #i^;b"7"Li. 

m.hm\t, (16). (17). (18)S;i)5:l.. 
[0 104] 
[iflO] 



v.'ao=^#fi_xi ...(16) 

-'M-T^^xi ...(17) 

J-3S-0 



[0105] C© (16). (17)> (18) ^(CO; 
0. Ji?gi!flll*|fiI-C(*3'3(D«^WcS*S'{^W*tflK 

[0106] 3 6(c> ±iav h >j {;:x.m.^itm 2 or 
i/±^-^i' vjim^ime 4 0 vu. ±iaL s p-'^^y 

-A^Wctet»r«:a>^7U-Ai^c^. v-*uv, u 

<mtti,, ^c-c. (19) s:K:^-r«*?:> ±kE© 

S*w' ( i . t ) tc^g-rs C i fc J: f5 . ±1238^^15 
[0 107] 

[1^1 1 ] 

10 2 

>vdW-2hUx)-xi(»,/-i)| ".(19) 
[0 10 8]fSS. (1 9) s;of<ifcocc> (2 0) 

[0 10 9] 
[iCl 2] 

10 

'«iw-2;vk0'')-^i0.'-»)i -(20) 

[0 1 1 0] C©cfc^{C, LSP»^"ft^l 3 4rtt. 

2M©v h y i'XST{tSO'2g©-<i' h;l/M^^{b?rtf 

[0 111] ±150 1 , m3(D^f N;m^-fhsp 
1 1 6 (Dm^mm^ miic, la 7 ©-< ^ h jvm.'T-itmco 

ft§l51 1 eSCteWSX'^i^ |>;l/i>^n-:7- (Am) o 

[0 1 1 2] 5fe-r. S3©#Ffi^i?#{tggKfcii 

X-x^ F;H?ffig|li 4 8©ffi;f3ffiiJS)^t,>«'^i' 
a^ft^l 1 6(DXMm-fibtifc:^-<i^ h;L'i>-i 



(12) mm- 1 0-97 298 
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[0113] c©7^-4»!K^{ct*tt*©:^ffi*me. 

i\htf>. *IIIS©}f5^Ktei,irtt, M^fi, )i?g|^fil± 
©W^wii 1 7n i'^cgigf--" $ {c>pf Lr, :/a ^ 

©fa^ffirarScta^Sra^s-f^-^r, «>-Sl^EJ:/n>5 i' 
©*fl© r - 5? . mnOT"- 3? D il-r J; -5 )5:ffS© 

«$IJI®§y©0, fg (m«8fg) ©:twN'-f->7*y> 
i^=imtCtt,Cjc i) O5 fg©«©Ji(ii7^- i?4:*is&, 
10 C©05 i^(Dim ( (m„,+ 1 ) xOs <i) ©tg^if'- 
m^UWrSbX^h!'C^<(DN, m (0(IAtf2O4 8 
m) KSiSBL, C©Nu il©7='-5?*rBl?[l.»r±iB-^ 
ffli^M (^J^«4 4<i) OT-HicmkbXi^^^, HIS 
Cctt, ^i|!^S^|{Ci£^iS:Mffl©7'- ii^f^l3it?,<0K.SW 

[0114] msom^fyn^^i^ ^;^«^'fb%^f ^'^i' 

h;l'S-?'ftIg>fetf ^» 1 ©'^i' hil-fi^ltSPS 0 0 
20 i. C©mi©'<i' h.;l'S-f-ffcg|35 0 Ofctewsmi© 

•?{fc3|55 0 0tt. tr^tot9»SlKa©<i'h;l'a^'ftSI5f 

^2©<^^ hii-a-f^bgiss 1 Ota. i,*^Di9)S2® 
go-^;^ f-;L'a^{tg|5-c&^. 

[ 0 1 1 5 ] ^ 1 <0-<i> hJl^m^imb 0 0 (DXtm^T- 

5 0 1fctt, hJlWtSUl 4 8(Dliit}^i' l-)]^ 

X. iP%-5£«M©x>'^o-7'7='"a'ASA:^§ti 
30 c:©ttl;^'<i' hJi/jcCi, h;i/a^^bS5 0 2-c 

a^fms 0 2 75:.p,tH;^§nSi':c'C7"-i'>7^;5'Xtt(H 
:tr«T-5 0 3*'6|ll;^»§n. */c. M^Htrnx, -imti 
JS^5 0 4j5^6ffi;fj$n.5iftK. J)n#||5 0 5. 5 1 

3fcj#6n-5„ TOII5 0 5rta. V-X'^i' h;Vx.7:)i 

[0116] cam^itm^^t' h^lyjt. m2(D-<{> 
hJl'S^-ftasS 1 OF*}©'^^' h;l/«^-'fbg|55 1 1 fcjll6 

40 c:©'^i' i-;i/a^{bgp5 1 n*. m^mo^fh 

ji'S^Hb^-ciiJSsn. H7ria. 2m(D^{' h>mi- 

{bS5 111. 5 1 l,*^^sE§o a^^biS^^i' h}ly_ 

tJ'^Tc^j-fj^tir. 2<i©<^ hJi/a^-(bS5 1 ii, 
5 1 i,r, 'tti-?ftim?i-i^^'^i7V}vm.^itsti6, 
cne.©<i' hJi'S^ibigs 1 u, 5 1 i,/5:>6(ii;'3§ 

^iSi^x-f 7V>ri';^tt. tli;^FJS^-5 1 2i. 5 12, 

'^TcTjf^fcMis^tir. JjDfitgsB 1 3f(:ji6n?.o c© 
imms 1 3-cii. a^fbtfy.^' . y_^• ia^^bfix 
50 „■ tmumtix, a^^bffix./ *3^snSo c© 



23 



10 



[0 117] CtlfCj;f3, hU~-\-mim. ±fH 

±1311 1 ©-^i' h;l'a^tXfir'©ffl;^)RE>'±ia||2 © 

S-T-{b^ 1 1 6|*I0|| 1 ©-i^ hJH:-f{tgB5 0 0©'< 
i' h ftS 5 0 2 B> L;>C7C, tfJ^Ji 4 4 >^7cO 2 

[0 119]T%fo%> 4 4;X7cr3"K7'f i'-tJ-^'X 
*5 3 2 ©-^ i' h ;i'S-?-{t3 - K f i'*:' 6 ©ffi;fj-< h * 

E = II W { H X - H g, U,i +^11 ) } 
= II {x.-gi } II' 

iSHfS. C© (2 1) S;K*st,^-C> HiSLPC© 

s*#i-t©^jgii(«[±-r©#tts^-rfi*ff w©/c»© w(z) — 

[0 1 2 2] tf5>JH:«, ^7U-A©LPC^W|gS 20 
[0 123] 



(13) #r^^ 1 0-97298 
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*;i/©Wc, %mDfc*>©*, 4 4;^C7c©;^'< 

3-F:7'i'i'?:CB0. CBliL, ^<Dtiit]'^{> h )l' 

s^i^ fctcLO^ i . j^3 1,i-rS„S 

^1^31. i-rs, g, ttX*7fflr*2.. C©Sif? 
[0 12 0] LPC^M(Colir±iaMBE^W{Cj:'> 

[0121] cc-e> s^-fi:^Mi4v;i'^Eifc. 

•••(21) 



■(23) 



:i 3] 



H(z)- 



1 



•(22) 



[0124] ©Ml«#tt*^6 L^j^TC, ^J>Ltf 4 rXit 
(D&nSL-t ^ ■=&©iiii£ -y- > L i ©-C * § . 

[0 1 2 5] ffm^)i<i:Lr«> -caiiL-r. 1. 
ai, ex,, ••■,«„ KOf*i*fr. tfj:t>%, 1. 
Q!i, • • • . a, > 0> 0> • • ■ > OiL/t, 
mtf 2 5 6 iO'f- 5f {CtS. *©fi> 2 5 6 .i^F F 

m«4 4 *Kpa?K^fc4>©%*tfts*ir-5tf^j*> 

[0126] 
[i(14] 

[Ml) 0 

ft(2) 



30 



[0 13 0] C© (2 3) jS^-C, a, itKtXDLPC^^ 
tfflSm-e&^o A a, Abtt^Str^O, 

r> Aa=0. 4> Ab=0. 9^SWe.*^^. 
[0131] tf?iJ*Sl<»ttv f- >; i-X W«, ±iB ( 2 
3) «©JiI»!Rftt*^6WWCt§o -^iJitr, 1, 
CKiAb, Q!,Ab\ • • •> a.Abf. 0< 0> • • 
0iL/T2 Sej^OT^-^fiL-TFFTSm^ 0JK± 
xiiiTommiCMbr (re'[i ] + im'[i]) , 0^ 
i^l28, 4*tf>^o '-XliC^ 1. aiAa. azAa-^ 
• • • , a.Aa' > 0, 0> • • • , OiLT:^'©©^ 
»!^4=& 256.>±iFFT-e0 ~ 7i:©|E:K§ 1 2 8 .■^."C 
#til-r-5. cn* (re"[i]+im"[i]) O^i 
^12 8, i-r-5. 
[0132] 

mi 6] 



wo[i]. 



Jre^+ in? 



(0<i«128) 



H- 



V«'^[i]+im'^[i] 

±12 (2 3 ) S;©Sig^«FttAS* 



40 



[0 12 7] i-rs. 

[0128] mMMM'^mm'S^a. J«T©J: ^K* 

[0129] 
[ill 5] 



50 



[0133] iLr> 
[0134] On^L'-kTZ. m«4 4;X7C^i' h;!-© 

ifii\*©fiirftffiu-cos. 

[0135] T^C^D^. 

]=«„ [nint(128i /L)] l^i^L 
tcfcL. nint(X) tt. X(C§^bi£i,^^4iI-r@8l^ 

[0 1 3 6 ] Sfc. ±iaH (CMLt:^>li]S©7?!5fef . 
h(l)> h(2). • • • , h(L)«;*&ri^.S. ^fefc.-^. 



(14) 



25 



[0 13 7] 



#P§¥ 1 0-97 29 8 
26 



m 



h{2) 



0 



w 



* [^17] 

w{2) 



WH 



0 
0 



H<L) 



•(24) 



[0138] ii^cSo 

[0 13 9]CCr. fik©«?iJiLr> FFIOlHIJl^rji 

[0 140] 
[8i(l 8] 



1 



i-1 



i+2«A^-' 



•(25) 



20 



[oi4i]c(D(25) s©^e«:jgga 

[0 142] 
[1^1 9] 

[0143] i-rS„ CCT, I , /S,, /Sj^ • • • , 

^.o, 0, 0, • • •> oiur. m«2 5 e.'^^cDf' 
-^?fc-r^„ *©gi. 2 5 ej^FFT^m^, Wi©^ 30 

[0 144] 

[^2 0] 

ms[i]~-ire"\i]*bn-\i\ 0sisl28 

[0 145] i-rs. cnio, 

[0 146] 
[1^2 1 ] 

r n •i/'"e-^r'l + ''«^r'l 
Vre"^[i] + im" [i] 

[0147] cn^L^^CTc;-*;^' h;l'©>PfC£;-r§,*fC'3l,^ 
-C^i&S, ±IBFFT©5l<>f>Hg(*!iJ»it,^Jt^t3:. iS 

[0 148] 
[ii22] 



40 



[0149] -c*?,. cti=s:Mnmt-r?>mii 

[0 15 0] 
[IS2 3] 

wh{l) 0 
M'A(2) 



.(26) 



[0 15 1] ifeS. (2 6) 5S:«±iB (2 4) SiPI 
-©vh Uf^^i^c-S, 

[0 15 2] A^OHJ, (2 5) H (exp 

Ciffl)) W (expCio))) I *G)= i 7t/L (fc?i:L> 1 
^ i ^L) {CKIUriLftiLfcfe©%wh[i] KffifflL-r^) 
•fctr^o Xtt, (25) JCO-f >-'^•;^XItvS:£ji^^cg§ 

(m«40,"^) ■en^Mli-CFFTL/rjglB 

[0153] C©-7 h 'J 4';^, Tiirb^S^^t^fig^ 
-f;l'$©Ml«!|#14*ffit>r. ±5B (2 1 ) S?r«t6 

[0154] 
[^2 4] 

E- ||w'(i-«{5oi+^i;)) l-(27) 

[0155] iiiS, 

[0 156] CCt?. i/4:^7'rJ"K:?'5.d'iy-/>3 

- F:/7 ^:?©f:safcoi,irmBj-r5o 

[0 15 7]$fe-r. CB0(cMU3-h"-^i7 h;l's.„.?: 

stR-rs^r©7u-Ak{cRiL xmomwmiM'Nt 

[0158] 
[1^2 5] 

•^ = i2NUt-^*C*«c+iu))f -(28) 



so [0159] «:S/WfrnH<fcl^. C© ( 2 8 ) s;* 



(15) 1 0-97298 

27 28 
T, •Bk#a©7U--Afc*t-rSfi^, X, Uk * [0 1 6 0 ] C© (2 8) ^'km'MttZica, 
SS<Dy\y-A0Xtl. g. Bk#B©-7P-A©y^ [0161] 



M 

+**(4+iL)wm(£o. + iu)} 

+«*aftWi'"wii,4 •••(29) 
[0 162] [SSr27] 

-2^'^Wi^Wii, + 2«?W^^W,'.„, 

+ 2g?W/Wiij, } = 0 -(30) 



i^X'^W^l • Wt'(i, - -(31) 

{^} ■'(^2^T5!l*«l*•r«. 

[oi63];xi;c. y-OKMuro^ji^fc^r^^s^ ★t0165] 

[0 16 4] y-OCn-K^-Fgc 4jiJ)?-rSkS [1^2 8] 
a©7U-A{CML.t©S©fflf$fflJ, tt« ★so 

oL/ 1 ^ 



«c - Tr^=' • • (32) 

2(£J« + iu)Wi''Wi(iat+iu) 



k-l 



[0 1 6 6] ±ia (3 1) (3 2) Siti. i^x^- 4^A5^>0-C*So «cfc. ^CMLr fe^oi 
y'sji, s_^,RZ^^^ys^ , O^i^Sl, O^j^ {CjR&^Cisft^-C^S^ 

31> 0^ 1 ^3 lOMy^c-fe^hcn- Kn>f^^i/a [ 0 1 6 7 ] ;?C{C. K^f4^ (Nearest Neiq 

>CCentroid Condition), ■rftto-^^^ffn-^i'ai:^? 50 hbour Condition ) 



29 

[0168] SRffi%3}<&S±iB ( 2 7 ) S> trjit) 

E = 1 W (x.-g, U„i+_s_,,) ) II ' 

ST -So 

[0 1 6 9] c©J:^^c3"K:/«,^'-!?--5^}j:, :$3fc 

«, i|g3>PWK:^r©g, (0 g 1 ^3 1 ) , (0 



^ i ^3 1 ) 



All (OS j S3 1) 



10 



2X32X32 = 3276 8 jiO {COl^r E ?:5t<*r> 

^-Ik-ftiJP -(33) 



(16) ^m- 1 0-97 29 8 

30 

i^cAs, _s_„, is_,i i©a<?^^#{CO(,irtt, m^u 
•9--?-?rtf^fe©iT'5. cn«, 32X32=102 
4a}p-c*5„ JWT©^WrtJ. fSfWfc©^*. A„ + 

[ 0 1 7 0 ] ±iB ( 2 7 ) E = II W ( X.- g, 
A.) I' t^c^. S6(Cffim©ft:iS?), x..=W3L> 

[0 17 1] 
[^52 9] 



(34) 



[0 17 2] i^cs. gfor^ g, ©*ig3i)S^^j{cin 

[0 173] 

[SS:3 0] 

T 

(2) ^'^ 'f/ C^>o-^:^^El^g/S:*-5^ 



[0 174] 2rj©;;^f-2,7'{c^i:t-c-!?--5^-r.5 

ci3!»s-cts. 7c©«te>&ffit^'r«titri. 

[0 17 5] 
[?S3 1] 



,2 



(2) 



(jV^ W'(.So,+Ju)) 

iw'(jo/+iu)r 



(35) 



[0 17 6] tt£i>, C© (3 5) ieA5^iix>3" K 
^ff (Nearest Neighbour Condition)"C'$)5o 
[0 17 7]^>:K, C©J;^i^c^i' F;l.fi^-ft©3- F 

[ 0 1 7 8 ] . ±tB ( 3 5 ) S© (1 ) • ©S»S 



20 B l©1?-'f'X*-etl^nLo> Li. T^cfc-^ 

OS i <L„, OS j <Li 

iL, 5>i^©W. HfD, 2^©^MmS*€-n^ti 

i> ^s©s> «fflos?ie;^'£^n-eni iL-c, it 

■■ L„ • La • {K- (1 + 1) +1} 
^ ; Lo • L, • K • ( 1 + 1 ) 
:k'bim : L„ • L, 

ItLo • Li (4K+2) i!:c^>o CCf, L. 
= Li = 3 2> K = 44i-rSi, 18 22 

30 7 2ga©:t-5^-iaa. 

[ 0 1 7 9 ] ^Cf . ±fB (3 5 ) Si© ( 1 ) • ©?SgL 

jiJR (:/'j-feUi'i/a» «:^f5. i&fe^ {:c:t?B, :ft 

©'5rV>x>F y?:^^t:i^)it,j (i^uri^^co /c 

±IB ( 3 5 ) ^© ( 2 ) ' ©^©fiiaSKjE©^ 
iifeSJ;'5{C, ±13 (3 5) ^© (1) ■ ©1j--g^^£ff 
5. ti&t)-^, x'WW (s.,,+A.ii) Offift 
ii^?^-C. ±fB ( 3 5 ) S;© ( 1 ) ' OMckitin^. 

[0180] c(Dj:^tj:^mmmipm(DMmic-oi>r 
40 mt%t. 

(^)i3) cn6P„f@©s_of iPiii©Aii®^'t:©ffl 

.^f-^b-fitCOl^-C, ±ifi ( 3 5 ) S;© ( 1 ) ■ ©S^if 
[0 1 8 n CtlB> ±12 (3 5 ) s;© ( 1 ) • ©s;© 

50 



(17) 



31 



[0 18 2] 
[1^3 2] 



[0 18 3] ©l¥»c*5l^r. tfj:tyiisjn+s_ 

fss^saitt- sitKW<^-r*5. mmat±^i (a 

[0184] C C-C«, ±ia ( a 1 ) ^(D^m^^-mt 

(Lo-1) + (L„-2) + • • •+ (L,-P„) 
= Po • L„ - P, (1+P,) /2 

imt?,ifitt,. mnmomt. l, (k+pj -p 
(D-k.it<omn!mmi>i. 20 

U CK+P, ) + U (K+Pi ) - P, (l+p, )/2 - Pi (1+Pi )/2 

[ 0 1 8 5 ] ±fB (^J«3 ) ©*jlJI?©Mffl{C-3 

l^-Ctt, ±12 (3 5 ) S;© ( 1 ) • <DmWicmLX. 
^ : Po • Pi • (1 +K+ 1) 
: P. • Pi • K • ( 1 + 1 ) 
7^/J^J:bt5 : P, • P^ 
tun, itP„ • P, (3K+3) 
[0 18 6]mii> P, = Pi=:6, L„ = L.= 32. 
K=4 4irSi> *aHI?r4 8 6 0. ^fil 30 

jMJR-rS 1 5 8 i^fO, its 0 1 8fiSO:j--3?'-i^c 

5. lEfc. ^jij/?oiii^%-?-n^ni oiiKs-rti^ 

LrP. = Pi = 1 Oi^rfe. *:S»?-ri 3 5 0 0. ^ 
iijitR-C3 34 6i&?), 1 6 846Stt©:t-^^-i 

[0 1 8 7] c©j;'5fc. ^mmm-^^^V)i(om^ 

tfraiufc^r4?ss-r€.ii^© 1 8 2 2 7 2 ittisu 
r, 

1 6 846/1 82 2 72 40 

tun. Ttm 1/10 «T©aMK«i^ s c i *3-c 

^ -ho 

[ 0 1 8 8 ] i C6-C> ±fB ( 3 5 ) iC© (1 ) ' ©S 

[ 0 1 8 9 ] ±ia (3 5 ) S© ( 1 ) ' ©^C©¥*IS-C 

^■s±ia (a 1 ) ^^©s^'vfa^ss&sjs^tc, 

[0190] 50 
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[*^3 3] 

P'£o.lK|W'2y|- ||W'(.o.-H£,,)| ■■■^'^^ 

[0 1 9 1 ] r*SCi%^Mb-C, C©(a2)S© 

[0192] 
[»3 4] 
a'W''W'(fo+ii,) 

■||W'^. ||+Jw'?,J ra.Mw'-^v i '"^^ 

[01 9 3] ©J:5Jc:JgiaL/-c. C©(a3)S©»l 

[ 0 1 9 4 ] ±fB ( a 3 ) S;©» 1 m<m'?-\-3.Sj>,(0ff 
©M^^j:©-C, Aa.KML.T©S7t{t*#A-S. S/c± 
^ ( a 3 ) SO||2:«©^^-«_s_ii ©*©Ba^)5:©-C. 
AiiicKiL/-c©S:*:{b4^;i*. fifefo-^. 

[0195] 
[1^3 5] 



K'io.- II 



[0196] KM^T. 

(^IBl ) ±iB (a4) ie*ft>^^fc-rS4>00±fi*^P. 

mm ) ±ia (a 5 ) sc*sA{t-r5feo©±(4A56 

(Wi3) ^jRSnft:Q.ffl©s.oiiQiffl©Aii®^'t^ 
Offl^^^^feli-KotiT. ±iB (3 5) S;© ( 1) • ©ie 

[0 19 7] ^Cte, W =WH/ll2Ll"C'*>'3> 

wt)H feA:ti-«ii' h;t'x©B?i^r&i3. S^W 

[0198] tS-pT, **«A;^J<* h;l'2L§ScW 
<£#tiiL. ±SB (a4) . ( a 5 ) S;©5J'S^if^-r-< 

c ct?«i^i[3iti?^c©-c*s n mmmm 

KiW-it6 C t ttMS*SMl^©-C, 
[0199] 
[Sj3 6] 



33 

Os<Io -(06) 
Os/<Li •••(a7) 

1 
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* [020 0] © (a6) . UD^OMiWibX^ 
<„ CC-C, W B> (a8) SfCS^-rfe©f* 

■So 

[020 n 

* [18:3 7} 



W -j^^m ...(08) 



[ 0 2 0 2 ] S9t3:> ±ISW ^TIH© (alo) 
IBSi b/c i t ©#W [0]~W [43] C0M:i^m=S:mt *>©-C 

[0203] 
[^3 8] 

w[o] 0 

Ml] 

W[2] 



W 



W[43] 



•(fllO) 



[0 2 04] ±iB (a4) , ( a 5 ) ^©^Ji^Kol^r 
53:, W ?:A*'<i' h;L'x^{c»t±JL/rigfflTS. C 

na, oTn(c-&j;^,,, s.n i xi©rt«*»fcB-a-*a 

So 

[0 2 0 5] C©J; ^^i:T'fiiji!R*ffiic^tl,MicS© 
»^Mai^>€.i, ±IB (#JIB1) ©1^- 9^TH. L, 
(K+ 1) ©SIM^rilL, ;^/jNjtl?fC> 

Qo • L„ - Q„ ( 1 +Q,) /2 

u (K+Q, +1) + u (K-Ki +1) - a a+Q> )/2 - a a-Ki ) /2 

i^i:-5o 

[ 0 2 0 6 ] *fc. ±ta {^Ji3 ) ©*aijw©^a{c-3 

C>-Ctt. ±ia ( 3 5 ) S© ( 1 ) ' ©SitKMLT. 
^JT- : Qo • Q, ■ ( 1 +K+ 1 ) 
^ : Qo • . K . (1 + 1 ) 
7^/M:W5 : Q„ • Qi 
iaf3. itQ, . Q, (3K+3) i^cS„ 
[0 2 0 7] Qo-Qi=6. L. = L,= 3 2. 

K=4 4 4-rSi. MStatJ, *jltRr4 8 6 0, ^fll 
iiJRt? 3 2 2 2 i;^c0, tiS 0 8 2mJS.<0t-¥-ttj: 
So Sfc. ^iij/^©ilit*^tx^ni Glides -Cif^ 
UrQo = Q,= 1 OiOrfc. *SIR-C1 3 5 0 0. ^ 



iiSiFi-C3 4 1 Oi^cO. 1 6 9 1 OgS©:f-a^-i 

[0 2 0 8] dnhom^mu. ±mucm^ii^^ 

P^ = 6tLtct^(Dmm*(D. itSO 18fiS©^- 
i*"-^, Po=Pi= 1 OiL/fci#©l 6846ggO 

)i(Dimi&^- K i^^n-en i offl-r-^i btcm 

•^•Ci>. SifaiL-ft:^T4iS»^SJt^©l 8 2 2 7 2 i 
169 1 0/1 82272 

i i& 0 , 7u©iSfj 1/10 &,romwmicm^ ictm-c 
[0 20 9 ] ammbtcj: >) t£^mmi^'iTt>tji\,>-Q 

•^©SNR (SNJrb) i. 2 0msec42i^p<> h©i*© 

7'fXftEL,Po = P,= 6©it©SNR : 14. 8 (d 
B) . H2i/y>i?jUSNR : 17. 5 (d B) ictt^ 

i*, SNR;16. 8(dB). Hzi^y >5f;l/SN 
R: 18. 7 (dB) i^cD. -<X# 
0©£§, SNR:17. 8(dB). ■bi^y>i?;L'S 
NR: 19. 6 (dB) iScSo C©J:5K:. 

r> 2~3dB/cWSNR. •fei'V>5?;l'S NR*S(Dj_t; 
40 L/Tl^l). 

[0 2 1 0 ] ccr±iB (3 1) . (3 2)iC©^f^^ 
(Centroid Condition) (3 5) SO^fr^ffll^ 
LEG (Linde-Bu2)-Cray) TJl/^UXA^ l:>t>i9) 

S— MffcD'l' FT^UnyXA (Generalized Lloyd Algo 

rithtn:GLA) KJ; 3- K:/-;- (CBO. CBl. 

CBg) ;&|lIff#tChU-->i''-CtSo 
[0 2 1 1 ] **Ji©JI5g§r»> W iLT, 

A:^J3c©y;^A-c*!l^)jA^/cW ^ffiffluri^So -r 

iifo^. ±13 (3 1 ) , (3 2), ( 3 5 ) S:CCfc(,i 

50 wttrtcw (cw /l^w^^Lxmrni^x 



(19) 



35 



[0 2 1 2] *st^«siKiLr, ^i'VJim.'f-itmi 
sa.^w' Koci-rtt, ±12 ( 2 6 ) set? s«3nr 

[0 2 1 3] ±iB (2 6) SJcfiCDwh(l),wh(2), 
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nfcfeo^^n^nwh„(i),wh„(2), • • • ,wi>,cl) i-r 

[0214] ^^Jn-Cjft*©ii?:#aLytfi*:&A 
„(1). 1 S i <i:S«-rSi> 
[02 15] 
[?gt3 9] 



A.(0 



=JW„_l(f)+(l-AV/^(0 (w/.„(i)sVl(0) 



[0216] lt6. CCV, AttmaA = 0. 2i 
[0 2 17] C©j;^{cmi!?i^^-«;i; hjl.a-?.{|:{cj;!3 

2o> 5 2 2*i6^n-enfcB:^j3n, ^^^-i^^^fi;-?. 

S5 0 5K:SI64iS„ 

[0 2 1 8] C©Jj[]^||5 0 5-C», X-^i- h;l/x>'^ 
-5 1 l,;!)^6JSS-<i'f-;US^{tg|55 1 UCjU^n 

t:> ;j>c7c»ij3n> bjua^-fms 1 1,~5 1 ^ 



[0 2 19] »2©-ii'h;l'ST-{tg|55 1 0-C«, Si 

©■^^'^;^s•?•^bSl55oo^J:l:iJL'r> *>itc»)^'<©t* 

--F7'-:,i'-'t-?-©fcJs?)©}i»a (Complexity) jS^INS 

ic±^<tj:iO^ »i©'~<i' h;i'fiT-{bgB5 0 0illD4 
20 4^>C7c©SS'r-<5' f-;HT^t;%tf :?^Bitlf 

^C-C, »2©-^i' h;Ht^-{tg|55 1 Op^©^i' 
hfim^it^^ 1 1 4^is<i©-^i7 hJba^lt^r^iiS 

[0 2 2 0] •^i'b;b«^{bll5 11,-5 1 u-cffli^ 
€>#S^-{bfiiy.. - y., i . ;^|S[ i . f h ©M^ 

«2tc^-r. 

[0221] 
[«2] 





J5cS 


tf-;/ hiR(bits) 




4 


1 0 




4 


1 0 




4 


1 0 




4 


1 0 




4 


9 




8 


8 


ye 


8 


8 




8 


7 



[0 2 2 2] 11,-5 1 l,ii^hm 

;^§n^-Y>r^';^ I dvq,-! dvcblJ. •&ai;'3^^5 2 
3,~5 2 3,*56*tl-etlffl:t>Sn?)o Ctih<D-{>^ 

[ 0 2 2 3 ] S/c. ^i>\-)imi-im5 11,-5113 
*>e.tti^j3tl5a-?-<bfiiyi»' *'^7u:/3fS]fcg^ 
L/da<lrx' i-rSi. Ul]»S5 1 3r«, a-?-{bffl 

x' ifi^-fbffix,' i:<i5sa»3n-c, m^imx^' ifi 
x.i' =x.o' +y' 



[0 2 2 4]!^. #^fi-^m#fb^gffli]-Ctt, C©S2 
(D-^fV ;l'S^ {bg|5 5 1 0 6 ©e^ {bfii 3Li ' 
^b-r 5 i ^ K«. S 1 ©'^ h ;L'S^ {tSR 5 0 0 ^ © 

s=i-\m.xj, ' tj^sT* 5*5. m 1 ©■< 4; h )im.^{t 

g|55 0 0R!>"ll2©--^i'hJb«^fbg|55 I OifiP>(D-^l' 

[022 5 ] ;X{c. ±ia-^i' h;i'«^^'fbg|55 1 1 jcfcw 



(20) 
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[ 0 2 2 6 ] 5fef . ^^sccfci^rtj, mj-imm-<f 

[0227] 

0 

wh{2) 



•(36) 



[0228] i-rSi, OT©8-o©tT^J(c^filSn 

[0229] 
[1^4 1] 



W' 



Wi 



Wi 



0 

. 0 
iwi(9) 

0 

'wa(13) 

0 

wa(17) 

0 

.^.(21) 

0 

»a(29) 

0 



H<fc(4). 

0 

»<i>(8) 

0 
0 



•^(20). 

0 



»*(36) 

0 



10 



20 



30 



40 
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[0 2 3 0 ] C©J:5{C> ySO'W ©fi^XTCfC^WJ 

stifc^j©^, ^n^ti 
y.i , w, ' ( 1 ^ i ^ 8 ) 

[0 23 1] CCf, ^RRE*, 
E= IW, ■ (y.,-s.) IM • • • (37) 

■C*f). SHSE^S/WtT^., 3-K:?'-:ri7©3-F 

[0 2 3 2 ] W/ ^g^(Ct3ai?^#W?55$, 

[0 23 3] Sfc, n-Kr^-?*'©^g-Ctt. -JK^bn 

^h-r;V3"yXA (gla) im^^K Shicm^m-fi 
tT-c^rt^S. 5fe-r> ^W©/c&©^a?j:H2>M3-^ 

^J», :^r©:7U-Ak(cML't:s*ffi^NF©s© 

'P'C->i&'Nfr?>J: 5 ft ( 3 8 ) Si jSS. 
[0234] 
[»4 2] 



(21) 



39 



4f ^¥ 1 0-97298 
40 



-2i:rw*'wis+/w;'Wt« -(38) 

A/ M 
M M 

i-^2W*^Wij |wi^Wii:, -(39) 



[ 0 2 3 5 ] ±12 ( 3 9 ) ^mt spSMtmm^ ^ 20 
[ 0 2 3 6 ] S fc, F^m*- II W, ■ 

[0237] 
[ISC4 3] 

n 01 

1 



1 



30 



[0 2 3 8 ] ©vhiJi7XiL/T4>J;l^ 

[ 0 2 3 9 ] C©J: 5 tC. t:^{i###{tgg|^©-< ^ 

\ ^VM^^bSP 1 1 6 % 2 ja©< h ;l'S^{tgp-0:' 61f ^ 

[0240] iC-S-C. iiiELfccfc^JC. 
y^Vi--:f^%%\ 4 8{Ctel>t:^#6.tl■5-'^"■=e:::■i';^ 40 

x-ii- h;b©-?-5f^tt±fEf-:;f-{cic:;Dr^ltL. M 
^^mf'm^kt^ 4 0 0k H2©i K«8 ii^:>e. e 3 n 
^S3;-c©i,^-rti*>©«©7'-i?i&5, cti6(D^ 
- a? % s i est>T 7 D 1 1 fc-^ h jw tt Hj^;^St:'^ 
i'h;i'-e*D> ±i^®:i:f*:Mt:'tt. hJb»^{t©if 
K-^©7=-5fSS:. W^«4 4;j)C7c©SS^^7!;©A:^'< 



[0 2 4 1 ] C(Oi.')tim^^iiJm.m^t<L-<.>? h;l/x 
[0 2 4 2 ] ^C-C, 3|s:3l|g©m6rtt, ±failg^^7C 

-^i* F;u€:^tR-r5^5{cL> cne.©<sajRsn/i:« 

3- F<* FJl'©*jiJ>?€tffctt§j;ei{ctrt».5. 

[ 0 2 4 3 ] S 1 0 tt> C©j; 5 )^i:7C©H[gE^>C7C-C©^ 
JS^i? F;l'3ffil?*tf ^fc8t>©^J3S(D-|?iJ^^Lr*Ji3 , 

4 8 (ctei^rfi 2> h ;bi>-<n - 7'©Bj^il 

C©"B^ySc©A*'<d; FJl/xtt. 

^'it^ilgS-C^S W^/BS^^^T^^^HSgS 4 2 KJ; 
0, -^©fli^. m«4 4ffl©r-5?*>P>fi£^@^;;j 
7C ( 4 4iX7c) ©-^i- F;i'x.«cSBI$n. S^^5 0 1 (C 
ji^nri^-So c©@^;X7c©A;'7^i' F;i'xi, m% 
^^©^f-^ili (3- Fr^'^i') 5 3 0*i6^i5'ffiSnS 

@S'^©n- F'^^ Vi\^t.ims:Xit(r>mw&k^ 3 

5{cj#6nr, c:n6©ffi0S^ffS©ia^*i>C5EJii 

[0 244] 3?.{CC©^1 OCWcfcl^rfJ^ H^^ji: 
7n©?f-^ifiS5 3 0*^e.?#64lfc@^y^^©3" F'<i' F 
Jb?:HS/'5My:7t^«!lilS5 4 4 fcj: I) 7c©nl^;^:7c 



41 



4 5 {Cji r . ±^A:t;'< F <Dm(Dm?)-i^^m 

[0245] -fftb-^. HS;X7cCDaifR|Hl|8S5 3 5-C 

[0246] c<Dm'^<Dmm.Rzf:^mmm\.^%-<-^ 
\-}im.^mc-:>i^-c<Dmmm^mmi,mmt?,. c© 

•^i' h;l'S^^bW> i7 3-r^ LPC 

^©>'>-*:i.,i7n— f ^>>/^ *ffMA5555fe(Ctl 

^ufci$H^4 - 9 1 4 2 2^mmRmmmn'^b 

Mbr^i$,mmm<D'A7m^i:m\,^x-m.^X7c(Dj^-'^ 20 

r> @s;^:7c©^f^lts?;ffll*t:•<^'^;^a^^^t■r5J:^ 
[0247] ±iBi'i3MiRi L-c»> ^mcDM^itmim 

^-^n- F•:/•?i'i!^P6sS•5^^■^l|g©^l|^^ci/x>f:/^ 

- F 7* ^©^5>*«tR-C-y-- J; ^1 K L ^r'-f >{C 

-:3i^r Bi^;X7c-c©gimfc i 0 9i^T s d; ^ K L 

#-^it5KS^6tijt^r©n- F;l'i©»fKJS4 
(«»##g©ifi<Ktt^) {Cj:i3*S)-c»S 

©l«OffltS!©3"F'^5'F;l'^jiJR-rSCi, 

c©*^, @^^j^r©lMjijER^_hlB^iijl 

El = II W U-gCs.,+_Sj)) 1 
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* BM'j^7cr'©S*#^S%*/H[:-r-5 J: 5 Sc*jllR%ff 

b#r'b<i<. s/c. Mf?©xfi-c±fe^«^jf?©^!)^ 

[ 0 2 4 8 ] JWT, C ©J; 5 J^cfSiitRRD-'^jifR^ffil^ 

[0 24 9 ] 131 OKfcl^TH, tf^iRS 3 Ott. x 
F:/-:'i?5 3 1 i^V^a- F:/-:^ i'5 3 2 i 
*>P>fiS'3. '>x-r::'"n-F'/"?^5 3 lis, §65£:2-o 
©3-F:?'-yi'CB0, CB 1 ?rWLrt,^-S„ Ctl6© 
^•i -f F C B 0 , C B 1 i)^(^(Dmtl^- F 
F;l'4^n-e<T,s.o, ^liL-s ir^Z^zi-h'-f'y p 
5 3 2(Ci?)^^Sn5y-Y>|Hl8S5 3 3©y>f 
i-rs. A;^iS^-5 4 1 ti-^h<Do]^X7to:>Kt!^^ h;!. 
WS, ■BJ^/EjS'XTC^IilSS 5 4 2 K J; ij ^X^c^i^ 

(c:n*Di i-ri.) sn-c> 5 o i <&/MyrH^ 

y.TEO^i' F;l/xi bXmVm^h 3 5©ji^||5 3 6 

{C5^ p, n , n^m. h?iQis>hm^m nfciis^XTc© ^ 

-F<i' F;l'i©M*Si6n> fi^!*"f^tfliI8S5 3 7{C<fc 
ifi^a/Ntli8S5 3 8Kj||6ia 
5. C©S^f^WilS§5 3 7f©Si2»^*W ifSo 
Sfc. ^f#ii5 3 0*^6K^ffl$nfcH«;X7C©n" F 
<f F;l'»> @^nI^;X7^ffeliIK5 4 4 (CJ: ^3;^l:7C 

^ (cin^Di i-rs) $nr, ni^;j^7c©s!Riii8g 

5 4 5 ©iS»ll5 4 6 {Cj||e,n> Bj^^^vTcOA^^i' F 
Jl-Xi^M^Si^n. Si5'ffWliIgS5 4 7{Cj:ipS*{^ 
WAS)^j:Stir, |a^S/Wfcia?g5 4 8(Cji6n-S. C© 
**#t:t|p]S§5 4 7-e©Si!)^iS:W, i-^^S. 
[0 2 5 0 ] CCf, ^IIS/Mbi!SS5 3 8, 548© 

[0 25 1] @S:X7f:r©±iBfi3itR*ff 53a)?iIK5 
3 5 -c«> liria ( 2 7 ) icc^iginfiitc. 



(b 1) 



?-r-5. CCr\ Si5^fft?lHlSS5 3 7-C©S;5'W ^• 

W = WH/i X I 
-C* D , H B L P C ^ ;b 5?©Ji?^?|&te§#14^& 

[ 0 2 5 2 ] 5t-r, ±fa ( b 1 ) ^©SRSEi 4S/J^★ ^ 

E, = II W, U-D,gCs_.+^0) II ' • ■ • {b3) 
?^SW^'^t•r^_s_„, g©ll?:^3- F<i' F;l/i 

L r . nJ^;Jj7E-Cff ^ . [ 0 2 5 4 ] fe^T, ±iH ( b 3 ) SKS^ < 3 - F 7' 

[0 2 5 3 ] Jiia (b 1) j^fCDiiroif"?^, ^gic i'^g©fc&©H2> Fn^- Fn>7^^ i^3>cco(,irift 

-^i^-cB. wat/fc (27) SOT©^H^©ji?3 r * 50 mti>. 



• ■ • (b2) 

g*. ±IBMRffiEi %/jN$<r&)liK, ±{4*^6 LI 
i^rfct (@S;^7nr©iSaf?) > ^©La©_s.o. 
Si. gjcgsur. 
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[0 2 5 5] If-^iti (n-F'/^i') BSOCDF'lOi/x * 1 «, ^ 2 

-AktCMtT, ScD||f#ffl>&S/Wt-rS. ^CDJ;^% [0 25 7] iik'NtttHtiii.^. C© (b4) 

[0 2 5 6] [025 8] 

[m4] * [iJ:4 5] 

+2«?/?£W^iW«Zij,iu}-0 -(65) 

[0 2 5 9] ?:m^-r, .)K [|^4 6 ] 

[0260] ^ 



2 



[026 1 ]iftS, C©(b6)S-C. { } 20^ [0 26 4] ^''>f>On-K7-Fg= ^StR-rSkj 

B©7b"A{cML.T:. iB©«l^fiiJ, tt. 
[0265] 
[«!54 7] 



l^^. C© (b6) 5S;*S, i^i-f F;Uj_„ ©^g 

[0 2 6 2] ^XK. tf^M (n-FT'-;;^') 5 3 0©!^ 
©'>x>f:?'n- F7'>:;i7 5 3 l©t,^i lo©3-F7'>y 
i'CB 1 fcot5T©3" F-^i' FjPs^, ^ii-ER-r'Sti^ 

[0 2 6 3 ] ;?:tC. tf-^ltS (3- F:/ 5 3 0©F*1 



[0266]C©(b7) ie4*/NfrSft:&{C. 

[0267] 
C»4 8] 



★30 



[0 26 8] ^m^-r, 

[0269] 



-0 — (A8) 

* [S^49] 



8c'-ir—^ 



[0 2 7 0] CtiUii^'{>(D-b>hu^ m^v$,?>, ♦n«J:t,\ 



[0 2 7 1 ] :^CfC. ±IH ( b 3 ) ^KS-:J< ^iix>3 
- F^ft^^^TSo ±ia (b 3 ) SrtJ— g^-tfiaa^c 
6t£l>s_,. Sj,, g©ffl«, ±IB@^;?:^-C©<M3i!Rti: 
cfcf3LfiiPI^§nrt,iS©-C, ±12 (b3)S?:Lft 

5Ao. _s_i. g©fi^M3" F'^i' FJL-i L-riitRT^ 



[0 2 7 2 ] C C-C. <Sm©L;55#^fC:^^t,>Ji^ 

Oi/-/r >>> + ;l/^c'9--5^©*S{C-3l^-Cgi?Sf So 

[0 2 7 3 ] ±IB (b 3) S©#j^,, S.1, gJC, 
-etli. j, l©>f >r^'X<&#JJDLt:»gfBL-ri, 



E, = II W, (x-D,g,Cs..,+ s.,,)) II 



(blO) 



45 



2, 0gi<32, 0^ j <3 2i-r.5,i, 32^ = 3 
2 7 6 8a'5*>©^N"3?->Koi,jr±IH (blO) S^tt 

E, = II W, U-D>g,A.) I' 
Sf>K:> x.=W,x. A.=W,D,j_.<i:te 5« [0 27 5] 



(24) #|fl¥ 1 0-97298 

46 

[0 2 7 4] v-x-Y^H" K'^i' hibs,,,, _s.,i 
%9i^tr*>P.. *?ft^-r5. A..+Aii = 



<i> (bll)S;K> 



[iS:5 0] 



Ikf J "I Ikf 



±ia (bio) 
• • • (bii) 



•CM) 



[0 27 6] iJ&So J:-3-r. g, offlia*3^^3'(cin 

[0277] 
[it5 1] 



•(W3) 



r 



■(M4) 



[0 278] 7C©^i!?:^■^iAU■r||^iL-ri, ^X© (b 

15) , (bi5) S;©i:5fc^c5. 

[0279] 

~T -/ -(WS) 

K^2(io.+4iy)| 

/w^^Wvi>^(io, ^^^^^ 
[cbot'bjfiiNftt-y— 

[0 280] ±iH (b6) , (b9) S©i^x'C7\ ^r' 
-f>©i2>hn-f f-"^#i, ±IB (bl5) , (bl6)S; 
©S:jSi>n— K^fj: (Nearest Neighbour Condition 

) ^F^i»X. —mtU^ YT)VdVXA (Generalized 

Lloyd A1qorithm:GLA) Kj;^^, 

(CB0> CB1> CBg) 4|SI^{C^S§#|,C£3i)S 

[0 28 1 ] CtlP.® (b6) , (b9) . (bl5) , 
( b 16) ^^rfflO^fc^SatS, 5tCca-</i: ( 2 7 ) ^IJi 
T©i^B^. mcmm (31). (32), (35) S;* 

o^«i?:ffofcf«©M?:S/Wttri,^-5*t?«n-ri,^ 



[0 2 8 2] ±ia (b6) , (b9)^. 

(b 6) ^ommt. mmv&i,(Dv, m^it±m (b 

15) . ( b 16) S;©l:ilx>3- K^ff©i5p.4ffll^r > 

•fe>hn^'F^ma mM (2 7 ) ^ (trj:t>io (h 
1) ^) ©ftjl{b*>6**54T,S&©*ffll,i-c*>J;i^ 
20 [0 2 8 3 ]*Stitt. 3-F-/yi70f:§^tt, 
BulB (2 7) ^:Jli(T©^H§Kai'^ifc:;?S-eiTl\ -f-^ 

B#©^jiia (bi5) , (bi6) ^imi^^umtmif^ 
n§„ ±iH@s;j«:7c-c©fijijR%i?fiB (2 7) si: 
&.r<D^^icm^fc:m'cm\ mimttmwim (l 
M) ©ifitcoi^-ro^^ife (b 3 ) ^^m.mnmbx'f 

[0 28 4] l^fnKUrfc. ±fB (bS) S;©Si¥a 

[0 2 8 5 ] CCX\ TtOXt)^^' \')ly_tmi:''^'X 
[028 6] cn», il^;X7C-C©g©*/Mbin:^^X 

^-c©s©g/Nti*5-sc-rnii. ^^^-Xivvomom. 

^NtU^mX'^6i)\ HS/nJ^^XTC^^IalSS 5 4 4 -C 

[0 28 7] •^icmi 1«, (3- K i?) 

[028 8] -r&to^. ->*-f:/3-K:/-?^5 3 1*1 

?.^^ffi$nfcil£;^^7t;©=!- F'^i' F;i/4@^/"n[^ 
'^^HISSS 4 4KjMor nj^;j^:^£©'^i' F;KC^^ 



47 



10 



ilS§5 3 3T(Dmmy^>>&miRtriUj:\,^. 
ES, 'f-il^mi^b3 3^(OAJj^i!h)lt±.mXtl^i' 

bXh^{,\ ftiOm^RZfWtf^U. ±1301 0©|>l|i|i| 

[0 28 9] iSfc, ->*-i':73-"K:/2;5'5 3 HCOC^ 
ftt. aJRIlISS 3 5 KteWS@£;^7c-C<D]ltRB#{Clli 

[ 0 2 9 0 ] CCDO: ^ lS/pI^i):7ua»llS§5 4 

[0 29 1 ] -^XiC. C(Dii^ ^£l3c;j)J7C-C©{gjijKi Bj 

[0 292] J«TO:RWJ-Ct*. m 1 0^¥^il*>?.K<!!f 
U13nfcHS;^7C©ll 1 ©3- \')\^i^Jj^i7 h 

imiiimxTiiic.xTii^mb . m2(ownm^^u^iii-$ 
u, c:©j)n^snr»6nfcaS3-i---^i'f.;bK-3Ci 

E, = II Wv (x- (D,gA.+Ai) ) 



(25) #|fl^ 1 0-97298 

48 

[0 29 3] FJAtf , H 1 2 ©M-TB, m 1 on^m 
(a-V:f':;i>) CB0*^6K^tH3nfc@S;>C7c©» 
l©n- F<i; @5£/BlSyC7C^llSg 5 

^;JC7ctc;X5c^i^L> ®2©t?-§-ifgCB l>!P6iE,^a3 

nfcas;j:x©» 2©3-F'<;!J'h %a^ts 5 4 

9 Kji o r , @€/ pJSE;>:7n^^ia8§ 5 4 4 *^ 6 © dJ^ 

';sn©3" F'^d' hji-conn^L^ c©^jDitS5 4 grjin 

Kjglf], C©^tRiI8S5 4 J][I#l|5 4 9*^6©J)n 

MiM<Dzi-\:-<.i'y)i^mmiJ:'jicbX{,>i>. cc 
V. m2<0W^m (n-F:/-?^) CB l35>e>©n- F 
■^^ hMt. KtsT.^i' ^;^©-'^-*-i';^©<g^S^IlJ:^:> 
6n-F':^-y^'CB l©;^5c(CSfaffl§n-S. 
y-r>g©y-f>lliS5 3 3«. » 1 ©W#il6C B 0 i 

t^So ffe©ii)iS«±Ba^i o<!:i5iii-c$)5fc&, *tjt;-r 

[0 294] C©i:^tC. n- F7'-:; *CB l*>6©il 
£^>:7C©$ao:a" F^** F;!-?:. a- F'T' i' C B 0 

K j: o r L fcS?: n - F V ^7 C B 1 Jd:- bom^'X 
ic©3- F-^c? FJL'KJ;or)SO.SCi>!>srtS, 
[029 5] CCM 1 2©nI^i>C7C©3itRllgS5 4 Sf 



20 



[0 2 9 6] a 1 3 ©^?!|-C«> *f-i >liIgS5 3 3 
*J)aeS5 4 9 0ffl:^3ffliJ{CBBgL/-CI,^a, ^-^X. m\ 
©If -f li C B 0 6 K^fcB 3 n@^/Bj^;X7C^^!igS 
5 44-enI^;>C7t(C^^3n/i:3-F-^i' F;Ui, ^2 
©ff-fiKCB l^-iDK^^ffiSn/ca" F-^4' FJUi©a[15« 
E, = II W, {y_-g (D; 
i^cS. COSl 3©^©fto«fiJtt. ±faSl 2©«a| 

[0297] ^^fC, 0 1 ArOmxn. JJBia 1 2©t?!|{C 

*3W 1 ©tf-^wc B 0 ©tii:tiffl!j5c y -r > g ©^rV > 
iIS§5 3 3„ ^g:l:fS©^^d:P>-r. ll2©^#iiCBl 
©Hi^iffl{cfeyw'>g©y>r>iiiS5 3 3i j&^wri^ 

So C©ill 4©aiJKia?S5 4 5-Cltm§n5MB. ± 

imi3(Dmtmm<<z., ( b is) Sfc^-r^ e , i 

5. COSl 4©«©fte©«fiSB, ±SEI1 2©fiJi|g 
E, = II W. (v- (gD, (_s 

tui>. c(Dmib(om(omDmmt. iimi 2©w 



(bi7) 



8$SISI|K>KfLr-5^V>g*5gK:r6n'5o cn». CBO 
*i603- F-^i' F^l'tC^-r.S'^t-y'f >i, ^©liiE 
^ (S-7-'ft^M©fiT-{t) ©fcJ?)©3-F:7 >;'i'CB 1 
3&^i5©3- F^i' F;KCS'r'5'><*y-f>©tBM*i3Sl> 

fcfe, itji©'y-r>^ffii,>-ri^So c©iai 3©a!tRiHi 

Sg5 4 5r'lt^3tiS^E, ES. 
,5.0+^) ) II ' • • • (bl8) 
★ [0 29 8] yjK, 0 1 5 Ea. ±IBS 1 2 ©^ 1 ©??# 
l|g>&2-5©i^xW7'3-F:/i'5'CB0. CBir^fiS 
40 L/ft:t^^7f;t> C:ne.©'>x-^7"3-F-?'-?i'CB0. 
CB 175^6©#=3-F'^i' F;bAo> s_i*5SD^5*i. 
•1'>lilg§5 3 3-Cy-<>g4MW6txr. m^/'al^JK 

5^gysiss5 4 4{C3ii6nTi^So com^^^Xic 

^^ilS§ 5 4 4 :*i6©oT^:;^ac© 3- F-^ F Jl^ i > IS 
2©^g^iiCB2^>6©3-F'<i'F;l'A^ i?ria»^ 
5 4 9-eJn^L.-C, mmM$§5 4 5t,m-oX{.^6. C© 
01 5©SJRiaK5 4 5-Ci+»SnSSEs ». 
_ +_§.>) + sj ) P • • • (bl9) 

[0 2 9 9 ] CCX\ ±S (bl8) mcid<,-f^V--^l5 

50 W:K.-o\.>xmmt?>. fsio'f-^ismtbx 



(26) 



49 



E,' = II W (x-g,s.,J ) V 
E, = II W. (y_-g, (D,j.„ + s.ii) ) IM 



[ 0 3 0 0 ] 112 ©-y— ?-Sr6fei b-Ctt 
[030 1] 
[ic5 3] 



10-97298 

50 

(b20) 
(b2l) 



v'^WfWv(g,5o,■■^^^;) 
I Wv>..o.-.u) f 

[0 3 0 2] 

[ 0 3 0 3 ] S3o-!J--g^::^i Lr«, 

[0304] 
[^54] 

[0 30 5] iisptfen^. 



10 



[0309] 
[if5 6] 

[0310] ^m^T, 

[0311] 

[^5 7 ] 



fioc - 



[03 12] wfe-hs. n-eiK. y.^>g©-fe>ho 

-fFg. tcot^Ttt. ±S (b20) S;J:0> 
[0313] 
20 [|J!5 8] 

[0 3 14] 
[^5 9] 

+??ciWWko*) = 0 -(i»32) 

30 [0 3 1 5 ] %)gt,^-C. 

[0316] 

[mo] 



8c " u 



•(b33) 



[ 0 3 0 6 ] ;^«:. ±IB® 1 OlJ--5=-^0±fB ( b 2 40 h O F Alc tC-^l^Ttt 

0) S;o-fe> h n-f F^frfcoi^rgiH^-rSo ±IB3- [ o 3 i a ] 
Y^f F;l'A.i®-fe> Fn-i' F^Aoci-rSilr, [^6 1 ] 

[0307] 

•'-ifKCiit-S^Socf -(628) 

[0 30 8] iWNtti>, Ctlim^Mtt6tc&!,C. 



[ 0 3 1 7 ] i ±iem 1 (D-^-^lTm±ni ( b 2 
1) 5S;©-fe>Fn-f F^ibr, '^i? FJi'^ii©-fe> 



-Skl'Oj^io* ■■■(*34) 



[0319] 
[1^6 2] 



(27) 1 0-97298 

51 52 

+2glv^n^vkDikiot+2gfW^Wn£u }=0 -(&35) 

[0 3 2 0] im^>-C. * [|$6 3] 

[032 1] * 

> -1 



file - 



g«^w4Wv^| f foW^W«{j:i-&Z>iiio*) -(636) 



[0322] *Sff ±S ( b 21) SC*>6±iE3- 1058 [0324] 

[0323] 
[^[64] 



85 



+2«i£^ltW5fcWwa,i}«0 -(^38) 
[0 32 5] ★ ★ CIK6 6] 

J t-l 

[0 326] J&Weni-o HHtK, ±iE ( b 21) * [0 3 2 7] 

-15 '-^ : --(WO) 



[0 32 8] *3ffP,n^. ♦K^friLT^ ilia (b30) iC> (b36)Si. (b40) 

[0 3 2 9]fi^±. ±ia (b20) ^KJ;S3-F<i7 h «*ffiffiLTs_o. A.. ?*l5lB#{C^S-rS*iS*i^tf 

;l'S.o,©-b>Fci-f FA.c©fftil:^ffi* (b30) ^iC. -^-^f-ljm (NearestNeiqhbour Condition) 

y-<>g©42>Fa-Y Fg. ©irffl:^iS?: (b33) Sic m«±ia (b22) iC. (b23)S;, (b24)SC^ 

^n^n.i^bfc. ±iE (b2i) s;K<fci,-f2>Fn ffli^ni^Jri^, c©ffe> ±ia (b3o) s> (b33) ic, 

F©»m5?ffiiL.-C. 3-F-^i' F;Vs..i©-fe>Fa (b 36) jS^. ±ia ( b 39) S;, (b36)ii:, 

-fFAic^ (b36) S«C, 3- F'^i' FJl/^,,©-fe> F {b40) Sjil^ofcHz^ F d-f F^ff©fii^^t>-ii-t>Bf 

D-f Fj_,c* (b39) y-Y>g©i2>Fn>rFg 40 l|-C&.5CiBMIr*S. 

. ( b 40) stc^n^-n^Lfco [0 33 1] ±iHS 1 2 ic*ft£;T-s>±fa ( bi?) 

[0 3 3 0] m^(D-m.itn^ FTil/nyXA (GL S©^Rg©ii^OlJ--9=-3K±K-:)Ci-ClSIS-r.So C© 

A) (cj;Sn-F'/7^©^gfcfel,>T«. 42>Fn-f4 1&^{C«, 

E^' = 11 W (x-g,^.,) ) II' ... {b4l) 

*g/Wt-r€.s..i, g, ^t^-5^L. i>:fc 

E. = IW, (x-g, (D,_s.oi+Aii) ) I' • • • (b42) 

[0 33 2] ±ia (b4l) SfCfcl^'-C. :^r©g,, ^ [0 33 3] 

o,©ffl%^^fci3T5©«3lHB<)t?^j:(,:.©-c, ;jij©J;^ [1^6 8] 



(28) 

53 
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54 



•(.M4) 



iztz>t'bm^^>(>'&±^s. (b43) sicstt/i&urLfl-y— 



^=|Wv(v-(z)jgio,+iij 

[0 334] ±!B (b4i) s:> (b42)iej;0-fe 

[0335] ±ie ( b 41) S^^l>2,Ji^(ctt. 

[0 3 3 6] 
[1^6 9] 

[0 3 3 7] *S/N!:-rsc:i{cj:i3> 

[0338] 

[IS7 0] 



■(MS) 



*3) 5S;©ii^iiiniK, ;^©Sd3f#6n€>. 

[0340] 

mi 1 ] 



■(M8) 



20 



[0 343] 

[0 33 9] «Sff 6*15. PIfiltC, i^-<>g©'fe>hn 30 [S6!73] 
-f Kg. Koi,i-rtt> ±SB (b4i) ±IB (b3 * 



[0 34 1] tfc, ±iB (b42) ^^m^r-<t> 

So 

[0342] 
[if7 2] 

■^-i^SKd-t-Atftioi-fi^jf -(649) 



[0 344] *)|?t»-C. 
[0345] 



-aW^Wviii + 2^jWjfcWv»fljti»} = 0 ••• (*50) 



tml 



I 
t-1 



[0 346] ASff laiacc, ±ia ( b 42) ^*^<=, ★ [ O 3 4 7 ] 

±133- h'^f h;i'j.,,©H2> hn-f F^,,. S:!>'±IE [1:7 5 ] 



[0 348] 



[^7 6] 



(29) 



55 



m¥ 1 0 

56 
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[0349] 



* * [iS:7 7] 

= 0 ■••(fc54) 



[0350] 
[i!7 8] 



& --^Tf — -<b5S) 

[0 35 !]&*$. ~mtn-( Yr}l'=iVXA (GL 
A) KJ:^^- Fr/'vi'CD^Wtt, ±IE (b47) 
(b48) (b3l) ^^m^^X. ±ia (b 

51) (b52)S. (b55) jSi^flitiTtf^ J:5CC■r 
[ 0 3 5 2 ] :^m<DmniC E L P??#{t1f 
m>fc®2©W#'fkg|!l 2 0«> j:0:aftW{!:EiiIl 6 

iHtfy hU-h:£W^{JiiiB2 kb p siekbpsi 

■CtO'3i!;?.aItg)5:)i^{Cfclir, 6kbps cDfeJif 7 

mi^^>-{l^7'{;xmi23\^y b/5ms eci 

1 5t;-y h/5ms e c ir^i3me>n€.J;5ccor 

CD*n«01 7(C7j^-r4;'5{C^c-3rt,^S, 

[0 3 5 3 ] c©si etcfci^r. ^i^a, hi bcdH 
1 onmtm 0 0 tatiiiaH 3 0m 1 #ftgp 1 1 3 

iB§^*fj£L. HI 60LPC^3-«I1JS3 0 2EamrfES 
3KS^L'fcLPC^#TllSSl 3 2iS>tIt;L. 
SP^^•5y-^^a^^^t[iISS3 0 3»S3©fgiBa-^LS 
P^ftilSSl 3 3y5>(E.LSP->a^[lggl 3 7S-CO 
fllSgi*flEL> S 1 6 ©®lSi«>#W7 ^ 3 0 4 « 
1 3 Of>ifaKl:S*{^ W 7 ;l' ffiilSS 1 3 9 RD^l^ 
MM^m-ty ^ Jin 1 2 5 i>Ftji;tr(,iS. Lfc^So 
r. c©0i eccfci^-c, »?-3 0 5fcttHffias3©® 

KDnmtUl 1 3©LSP-^a^ftilgSl 37:^^60) 

msomnmfymiy ^ 1 3 9 ^^6(Diii:fj 



2 5^!)^6©^^i;'Ji^D^>©*^«^&$tl€.. fc 
iaLSP^a^^Kl 3 7©tH;'3^ffll,^TK. Xt!^ 

20 [0 3 5 4] C©S1 6 5C^-r2|?»fiS©m2© 

tf^ftSn 2 0iSU'l 2 0,CCfeli-C, ^^^3 1 3R 
0^:3 2 3 «0 3 ©j^»S 1 2 3 i MlE t , SEltitmSSg 
3 1 4 S(l>* 3 2 4 ttS 3 ©SBStitmiHlgS 1 2 4 i . y 
>I1SS3 1 ISC^S 2 1 ttH 3 ©y-f>iaiiSl 2 6i> 
Xh + i';^'f^ yi'n-F:/-:,>73 1 0, 3 2 0Syy 
-<>=i"F>^-:'4'3 1 5, 3 2 5ttH3©*i#ff^ltil 

2 1 i*n-en»jSL.-ci,»*o 

[0 3 5 5] c:©cfc ^ 1 6 (Dmmc^^^x, 

01 7©X7--;;7*S IK^fJl^K, LPC^ffHIiSS 
30 0 2T«, Si^3 0 l*>f,t!a&§nfcA;'3S^f=-3fx 

aAv^-^f^rSc&'So LSP.'-5^^-if«^{bll 
SS3 0 3-C{*> ±tBLPC:&*T[BISS3 0 2*'6©«>'^•^ 
-^-^^^LSP^^•^^-^^^C^f^LrS^^tC', 
C ©a^{fc L/C L S P y " ^rfirsT L fcf* , «^^* 5 

y-^tc^^-r-i.o 'XK, ai^LSP^^•^^"^^a^•{[: 

iaiS30 3r». SSM^^ffcLfcLSPA^y-**^ 

LPC^fi£7^Jb5rp^l/-H (z) 
40 b> cn%*f3 0 54/M/-Cll3B©l|2©#mg|5 

1 2 0i©^«S^5^#*^^7-f Jl/5?3 1 2(Cj||S. 

[0 35 6 ] -H. m.-MM.MWy -f 3 o 4t:'tt> 
LPC^9•#T@SS3 0 2*>6Oa-'^•^y"^^ (fi^fo-^a 

T•^ti^©c^>'^■■7^-^^) ti->h. mtm2>(D^MM?j-\-^^i 
y-<)l^nmim 3 9KJ;5l>©i|lID?SKS^#W 

(onMM^m^i&y -I 3 1 2(cj^e.n-5„ sfc, 

7 -f 3 0 4 -eta, 0 l 7©y^r 
50 :/S2tc^-rct5K:, A^#?s-f-^fi«^^{bii©a>'< 



(30) 
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fcA:^j#^f'- nxic^my -i jvmmi ( z ) ^mm 

hX. Sa^-3 0 6*/|-tTl®S(D»2©^?^{tg|Jl 2 

Ot ©«Sf^3 1 3iCji5„ 

[0 3 5 7] l|?B©m2©^f#{tg|51 2 0. fES. 9 

- F:/ y (stochastic code book) 3 1 0/!)^6©ft^ 
<aiU:^j («l^^©LPC«MiCtBSTS-^'fXffl^) *S 

y-f>iiiS3i Hcsien. £:©y^>@ss3i uc 

h + i'Xf-f ■:'i'n-F'7'':;i'3 1 0>&i6©f^^ 

ffltiS:^K: 6 t- H'>-V>-i'>ri';^ai:tJ©^i^'('>3- F 

^'>iIS§3 1 ifcry-r>*s^i;6tifcf^«fiitH:^i*s. 

1 /A ( z ) = ( 1 /H ( z ) ) • W ( z ) OISKS;?): 

ff#©-^fiS7^;i/i?3 1 2fcMe>n5o c©si?f##© 

^s£7-/;l/3f3 1 2*56ia;> 01 7©;^7' ?:?'S 3©J: 20 

'siic, 1/A (z) <D^u}<tsm'smmmnm 1 3 

^fiE7^;l'$3 1 2tp'h(D^uKti)m]^t}t. ±fBli 
^ 3 0 4 55iP,©±iete«MJZii#WL//c 

7-s 4 cc^-r J: 5 fc. 1 SBo® 2 oynmm 1 2 0 , 

■r©1f-?ffi5FCC«. C©#flg'<^^ F;W*5, SB5iit#[5| 
S§3 14Kj^6n. CCmilst»*itf*3n, M^-ft^ 

gy(i5f---g^$ns„ fc/cL/, cc-e©i/A (z) 

i^yji'sJ-^tHm^Ol/A (z) t?^fi£Lfc*>0*s. 
sv.i-ri.i#. S (4 0) ^S'hJC-rSVu'T'-^i; 

F;UAi^^'^>84-9--9^-rS. 

[0 358] 

[|St7 9] 



58 



E-2[r(n)-gs^i,n)f -(40) 



[0 3 5 9] CCr, ll^{tMMx4^;^+'E%^/^i-r 

*{c> Ji(T©J:5ft:^?S*iSCi*!rgr^o Jjcfc. r 

(n)^B, •^i' F;i'i.^©^sl*^urt^s„ 

[ 0 3 6 0 ] ^ 1 ©:^)Si tr , OT©S; ( 4 i) tc^ 

[0 3 6 1 ] 
[^^80] 



40 



- . -{41) 



In-O 



50 



[0 3 6 2] m2<j>ijmtLx. rnKDiimi^iimi^ 

titcs_Jit). aWi&y-f^a. S; (4 2) ©J:5fc^c 

S (4 3) *S/hi-r«g*-tJ--?TS. 
[0 36 3 ] 

im 1 ] 

?r^-''75!T •-(42) 

[0 364] 

E,= (g.,f-g) ' (43) 
l)g«E4ft/Wb-rS. 

[0365] ±13^1 . m20:^miCj:^xmtltcs_ 

1 g J: , ■i=-{t^^'<i' h e_$i;>c©S; ( 4 4 ) © J; 

[0366] 

e.= x-gs..»n (4 4) 

2®g©^2©^?mSn 2 0, ©';7rU> 

A;*: iLri®aiiBi«Ku xm^itr -5 . 
[036 7] -r^cto^^ ±iBi ^a©^2 (onmm i 

2 0, ©Kl:S^#t^J55c7^;l'4?3 1 2^^6B. JST- 

3 0 5 St>W 3 0 7 {C^#&§ n/cft-^3!)S^©S S 2 12 
a©m2 om^m 12 0, ©iBm*^!*^t^Ric7 ^ Jl- 

$3 2 2tCiMe,nSo Sfc. ait2f5a©m2©t?-^<l: 
gpi 2 0,ii»^3 2 SCcti. lMa©ll2©?^-ffbSP 
1 2 Oifcr^&fcJiiEM-fft^M-^i' F;t'e.*i^^&S 

[0 3 6 8 ] ;^fc, 01 7©;^7"':-7'S5Ktet,ir, ^ 

K2iaa©^2©t^-^{tg|51 2 0,-Ci> lgai|l;g|fc 

:^tiit)(D7, h^^7,7--{ yi'a-' Fr/i'i'S 2 OA:>e.© 
ft^iiifcB;;f7/03^rV>lil8S3 2 1 tCjM^n, C©'yV>ia 
IS3 2 1{cr> SK3-F:/'y ^7 3 2 0*ie,Oft«ffiil} 
;'J(C3 t'i; F-yV>-i'>ri':^fcH;^©y-^>3" Ft"-;/ 
i'3 2 Sj&^^O-i^V >^^i;, C©y-i'>[5|Sg3 2 1© 

Hl;^*^, mMmyf-i^^o-^i&y -< )iti 3 2 2icm6ti 
6. ^mm^fi^^o-^my ^>i^32 2*^6©Hi:^ttj« 
»^3 2 3 <,mhii, ^mm-^2> 2 3 [cxhmmm. 

^ 3 2 2 :^l:>»=,©t^l;^Ji 1 SaoMT-ft 
^^-<:e7 F;l'_ei©«»!{|J*JC)e.n> C©M^*JKiiif- 
S[iIS§3 2 4{cjie>nrcc-cffiiSt»j55tft>ti. 
^ b^Mi * E -r 5 i -1' 7"^ F ;!/ s_i 

-r>g*s-9-"9^snSo 
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[0 3 6 9] ijfUfcJ; ^ fj: 1 |gB©||2 (D^mm 1 
2 Oi ©X h+ + ;^ h3- FT'-vi'S 1 

yf' ^ 9 ?> 1 5;5^6© 
^^■-f>'f >-ri'XtB;fji, 2S^(D»2©^f-^t8|51 2 

?!)^6 2 3b'f hai;/3^tf^'<!:^K«. ±iaiiaa<i:2|g 
@©ll2©?f^bgPl 2 0,SCX12 0,©y^h + -t';:^h 10 
3- Ft/-:; i'3 1 0.3 2 0Sii>*^-V>r3- F7 -y i^a 
1 5. 3 2 5*5 60§'i'>7'i'X^^b-ti-C(ll:t;L, - 
^, 1 5i;-y Hfl:f;?:tf5<!:t{Ctt, ±iaipSB®»2 
©If-^^fcgpi 2 Oi ©;^F + i'XF:3-K:?'5,i;3 10 
iy-Y^n- K:/s» i'3 1 53(p6o§-r>f=i';^4ffl:^j 

[ 0 3 7 0 ] * ©^(i, ;^'?-2/yS80J:^{C7 

[0 37 1 ] iC^-C. *Wfi©J^!gr«. 2|ggO» 
2©^^^{fcg|51 2 0, 0-<>-f ^Xt^-v hSStAS, ~>*>f 20 

t'-:- F<!:H^SK:£i>/j:c^ C©j;'5&lS^> a^^ci^x-f 

[0 3 7 2] C©WjlI?:i»<'ft:Jt)(CB> V^^iCO^m 
M.bX^mti:\.^ifi. y-f >tt3 b'-^ FL/*i^c< > ^© 
■5 ^ ©-- 0 fc 0 r L * 5 ©«»^<tg©tttg%;«C* 

^fflsrs, -eor, c©-(fn'<i'F;i/4^(,:.-c. irai 30 

©f- - ? ^tf I \ S^-{tga^:*sgf^e?jicJt^-t L- J -:> 
Jt^te. ■fe:c3-ii;FJl'*jief?-r^j;5KT€). iOrfe. C 

©it©y>r>Bffsr&s. cnKjrD, 2aa©s 

[ 0 3 7 3 ] &fe. 016 (omxu. 2wmmom^^ 
wcwci^s^s, 2m.^mh'rmm^mtirhct 

{C J; ^■-c F;l'S^{fc-5S|JTL N^B (2SN) 
■cttN - 1 ®a©fi^{t^M4 >; :? r A:^ tbx 4o 
*^lb;&fft,\ S6K^©a^{i:^M%N+ i|ga©'; 

[0374] ±a5L/fcJ:^(C. ^1 eSD^^l 7j5>P,, 
^2 ©If ^ftg|5fc^l3©'N; ^ F ;i/ST-{tll*flSc^ I, c i 
Jcj;f3> ££*©J:'5)i:|llDt'-^ F|g!©X F l^-F'^i' F 
;l'a^fc^^t^g3_- py,^ i'&i'4ffll,^fci&,©iJ;b^0 
r, it»S;5Jii»i<«:a. #(c. CELPf^#-ft-t?«. 

•a-fiS{Cj;S^3'tlf (Analysis by Synthesis ) iS^ffll^fc 

i-n-X FJi/^-y'i^-g^^ffli^fcBtF^iiiiigffjcD-ie; F;b 
•^■{t^rffo-Ct^Sfci*. •!»--5^©liI|^s/!>fj:tiCii&5 so 
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mWX&i,. 2®©m2©|^{bia51 2 0,il 

2 0,©jiS-i'>-f i7Xffi;^?rMliSii^i, lgB©» 
2©#^'fbS|5i 2 Oi©-i'>f'i'xffi::^©;z>*ffiii^ 

( 2 mB(om2<onmm 1 2 0 , ©ai:;^?-^ vt^^'x* 

F^?:WD^^€.Ci35inJtgi^cr5-rt^.S, SP,{C±ai 

bfcj:^(c. \wmt2mmm2(owmt^\zo^ 

i 1 2 0,©pj^>7"^7xHl;^j?r^to-firffi:^-r-Scfc^ 
^CC i^tf;iti> f*©f^3"3!'ffliJ{CfcC^rfi?lI^mn3!ii 

FUfc/^•■5y-^?^, 2kbp s ©r i^r-f^n- F 

ttcih^. m«2ISB©^2©^^{bS|51 2 0 

j©i/i-f F:^-;'i'(Ci2a-^i7 Fil/^r^t-a-^C 
b<^M. iJfJ^-r^n/cb-? F^;!)S/i>?j:i,.is^-c^>, 

ei'-Y >{c 0 *fln^s<fc 13 5Si!>fti>tt#i^{b-ca^{b^M 

?551f Jp-r S C i <•• C i ASpJt^i & -:. -c t.^ s„ 
[0 3 7 5] ±iax F=i= + X7-^ -yrJ/n- FT"-:- 

©d: 5 K L r^iS-r -2. c i I? s . 

[0 3 7 6]FiJAK, X F + i-Xf^ 7^:73- FT'-;- 
©3-F'^:? F;Ki> li^Dl^^^fJi/T^^-fX©^ 'j 

mxi>^) v\iyifb. ^n^iEmtt^ctx. n- 

[0 37 7 ] ^^{C«i|^;^cjfj^;!)l*0, 
rs, L. f. -ej OJ:^^c-/-fX{cifiti^# 

rW. C>', ii, Sj Ojii'jUtL^hmomL^^^ 

[0 37 8] ^CT, *I6I9-C«. ^3- F-^i? F;!/© 

J; •35Ris5r±iBS:^ J:*5D©itLt,^^-#i y -TXfcifit-^' 

■?#of5in{cij)>Pfjc£;-c^^j;ei {c-rs. xl-v' 
j^-;i'Fffl*A^< iSi. f-i'*j8|o3&i^'o 

§<iSi. :^/-?>'T>y-fX-e©^©Ccia<)5:S, b 
tdfiiX. C<Dj:>iic^'J •vf>i^xui/'x^-;l/Fffi© 

i;. SJj ©j;5Jfei£-^±*soo?|^oi<^^-i^-?>, -^J;! 

«rs, L, r, ©.fc'j^&y YXKiai^^^^j: 
ite-So i^cfc, 01 8 tea. m'pmm.x^s-rtf'^iyTyy 

-r X i H tfi,^jg-c^-r i' y y f > i''a© y -Y x©«^ % 
^LTl^S, HI 8© (A) t>e/Xl/ 
lyt^-jV FffljiS 1 . 0©Ji^ (trjiht:^ F 
fa:*^:^tl^ii^) Ml 8© (B) t,cai> ') y if 
XUi/5t;-;l.Fffi*iO. 4©ii^ (-T^cb-^Xbi/*- 
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(A) SCf (B) XU^';j^-;l.F<ii?rAt< is 

> ^ -r x-ecDfeoKifi < & 5 c i 

[0 3 7 9] c(Dj:^tj:ct>kmm-ri,tcsb. a 

5o cna, i^mt r$, u. -r, -a-, cDj;?r^j:y 

ff-3-C*J*?,3-F^i; F;b«, S»=?W©TJl'dryX 
A<i;LTLBGr;L'n'JXA4ffii,»SJ;5{C-r5c CC 
"CSSSx^n— K^ff (Nearest Meiqhbour Conditio 
n) •CtDxvn- Fi3:HSL./!:3- K^i' FJUi, ^1 
>pfl^03-F'^i'F;i'ffl:^4ffifflL-ctT'5. H2>Fn-f 

Fn>7*-f->a> (Centroid Condition) tCtet,Jrta> 

ntc j; 0 . ^gStlli ^c-jfcn-F-^i'F r Ei. 20 
U. ^, 'X. jjj JSicSi-^idsOOitLC^^^-^fcStlE 

[0 38 0] iSte. ■y-l'>(3:ji^af3©^gi£ff5C:i 
T > cn6©3- F-^^ F;KcStLrSjgiS:i©*5^g 

[0 38 1 ] ±aO/£:;y'i;'>r>>''fX©^?'Jyb->i*' 
{C J; 5 3 - F 2, i» ©«^©fcft©^a©agn* a 1 9 

[0 3 8 2] C0m \ 9Ktet,jr> Xf--;;7'S 1 Of 
»s UTO^biLt, ^liliin = 0 i L. ^MDo=oo 30 

[0 38 3] ;^©X7-y7'S 1 iJ^i^T^y'^ 
X© -y f> i/'tc J; Sftfjffla - F L . X 

^■^'T's 1 2rtt^gi&tft)^cU3- F-^i? F;i'iot: 
-g|3©n- F'<i' F;l'%HS-r5„ 

[0 384] >Xfc;^r 7'S 1 3 -CBiian- F:^-:- i> 
*ffll5-Ci>3- F?:tftK Xr>:;7"S 1 
gtUib. 7.7--jys 1 5-CB (D„.i-D„) /D„< 
£> ^L<«n = n..,*^S*i4fl»ft. YesiflJBf 40 

r-:':7'S 1 6(cjtif„ 

[0 3 8 5] X7--?:/S 1 6-r«x>rj- KfctfflS^T. 

i'j:/!)^ fc 3 " F --^ F ;l'©®I%tf I ^ , '^XO Xt-j^'s 
1 7-Cttn-F7y i'©T-?-7"7'-F?rtT5. iJviCy^f 
-^.^'S 1 8t?{J^giI^n*M>i'yy>FL. ■€■© 
fix 7- 7 7' S 1 SCcM'So 

[0 3 8 6] ^xfc, 0 3 (D^Pimnmmmciii,^ 
ic-oi.^xmm-r^, so 
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[0 3 8 7 ] c©v/uv#reg|5i 1 5{Ctel,»rtt> it 

1 4 6/!)ie,©SjSf7g^i. X-si? F;H¥ffl5li|51 4 8;5:> 
ecx^i? FJi'J»i'f-afi> :f":?'>;i'--7*b's.?-9- 
-5^351 4 l;0^e.©iEJI{fc@atBMftAfiir CP) -K' 
oi'nx:^7'5>i!4 1 2*:>?>©-l2Di'nX5!7'?> Fffii 
icm-^l^X. SK7U-A©V/UVf(J^Wft)n*o 
MBE©J«^i|5lfl|%:g-/0 F®©V/UV« 

^Mom^^shmmy p"A©v/uvfl«©-* 

[0 3 8 8] C©MBE©ii^©§-'^>F»©V/'UV 

[0 38 9] MBE©^S^©||m#S©v^-*-^'X© 

[0 39 0] 
[IS8 2] 

.'.K\- huMM' hut 

[0 39 n {Cj;t3S-f*2>„ COjIiKtel^r, 15(1) 

I LPC^IM?:DFTLfcX-^i7 F;Uf*D> I 
Ed) ! SMi-^©X'^i' FJb. M.»mm2 5 6 
^^^-^>^©>'^5>^^^?:DFTL?c^>©f*S. 
SL.RUhJt. llIn#B©-'^— t^i7;^K>i^fc;-r5||m 
--O Fm)£T§^2^|i[?:-Y>-f i-X j X-mmUct^ 
©TBSfiiaCKiRgfiifftS. #-'OF»©V/U 
V#iJS©fc&fc, N S R ( y ^' Xto'>i':^;l'J:b) 4*fjffl 
■r-5. CCmm^O F©NSRti, 

[039 2] 

[1^8 3] 

ArSR = ^*=2a _ 

[0 3 9 3] i^-ff , C©N S Rffi3!)i§f^©iHa (^^ 
iio.3 ) d;f)A©i^ (x^-:«3A*l-^) i^tCtt. ^ 

©-'OF-e©! A. I I Eci) I t,cj:t I sci) loia 

m^Mi ifel^ (ilBSlJB^-^ I E (1) I ijm&i. bX^ 
m^X^6) iflJWrt. ate^OF^UV (Unvoice 

sfiami!f{ctTbn-cciSi«»fct. ^(DJ^> F4V 

(Voiced, W^^) i«J3iJ-r.5,„ 

[0 394] CHX. ±ia#^0 F (-'N-*-i'X) © 
NSRB, §^^-*::•^'X»©X■^^' FJl-a^KS^r*^ 
btri^So NSR©>'^— t-47X©^rV>(<;J;5fi;Zf 
mmit-:,fch<D=&U SR.,, i L-C;JC©<i: ^ fC^II 

■r-5. 
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(2. 



A. I NSR. ) / 



* 



[0 39 5] NSR.,, 
(2. I A. I ) 

certs, C©||ffl?rTh„sR =0.3 iU 

f], NSR.,, <Th„>, ©it{cfflt,^P.n.5;l/-;l/-^ 

[0 3 9 6] Sfc, NSR.,, ^Th,,» ©i^tCffli,^ 

Jiffl$4i«:i^<i: Vines. 

[0 3 9 7] c c-c, ^;:©J; ^!fc«> 

<DV$>6. NSR.,, <ThKs» ©it, 
if numZeroXP<2 4, & f nnPow> 3 4 0, & rO>0.32 
then V 

NSR.,, ^Th,5» ©it, 

if numZeroX P > 3 0 , & f rtnPow< 9 0 0 , & r0<0.23 
then UV 20 
fc/cU. S^i!tt^X©J:^i(c^il$n-i>„ 
numZeroXP: 1 7 U-A^tc^OO-Hui^uXM^ 
frmPow — 
rO : gStaSIMAfiB 

-e, v/uv=&*ijs-r*, 

[0 3 9 8] ;Xfc, a4©#?^a-^{tiia (7=3-3*') 
[0 3 9 9 ] i^'^^ h;Ux>-<a-7'©jl!--;i' 

{fcS2 1 2{cfcisT{i, jB^btc^'^fji^pnmms 30 
[0400] mm. x>3- mvisim 1 0 

30Oi^*-f:/3-K:/^»i'CB0, C B 1 SO'-J^ -f > * 
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ir- -{ g^s^ti^nm^msti. g (s_,+ s^) ©n^ 

■rSnJ^^X7n©<i' (IS/sj^^Xtc^) 
[0 40 1] *fc. x>3-3fffliJr, HI 2~01 5© 

mm 6 d: ^ nc-ii' h ;us^fti§©if gj^w-r sjs^k 

3 - mvit. -B^^^GcfflCn - K f («^^ 

1 2 ©3- F:?'-:' i'CBO ) /6>e>^^[±l$tifc3- 
F-i^ F;i'Koiir{3:ll^/-5j^;j>^^L/, cntcH 
S'XTcffi©^" F?-:- (SI 2 -CB^- F ::7CB 
1 ) *>f>^*'tliS4T,&@S;X7C©n- F'<i' 
•=e-^'X©fifi»^i>sai[i3-/£W»l»U-t, W.*}m 

[0 40 2] ^XfC. E4©LPC^gg7^;l'3f2 1 4 

3 6i, UV (i^*) ffl©^JS7-f;^^^2 3 7i«:^3• 
i8t§t^■ri,>S. Tftfei^, -^fiX^ ^;i/$%^ii-a-r«cv 

/U V ©Km U K^iKWfC L S P ©lira ^ 2 0 -9- > 7* 
)lttj:t>%2. 5msec ti(CtT^i»^{C«, V->UV, 
UV-V©S^ (h^>yx>F) gPKfel^r, ±<14 
M©SifeSLSP|^±?:^i!HfSCi{C!5:»3> V©«M 
CCUV©LPC;55^ UV©g|^CCV©LPC753"fflt^?,tl 
^>cifcj;DS#;0S|6i-r.5.;0s, c©J:5^j:S^SP4fi$ 
±rSfc2i)fC, LPC^^7^;l/3?4VffliUVfflit? 
^Stt, LPCo^lSfflii%viuvi-ritt:£{ctfto-& 

/t4>©-C*S. 

[040 3] C©t|^©. LPC^fig7.Y;l'$2 3 6> 

2 3 7©^^W*iScco(,»rgiH^r€.. cntt, ^^© 

[0 404] 
[«3] 





Hv(z) 


HuvCO 










y-»v 


LSP 


LSP 


LSP 


LSP 


v-»uv 


. LSP 


LSP 


LSP 


LSP 


UV— V 


LSP 


LSP 


LSP 


LSP 


uv-*uv 


LSP 


LSP 


LSP 


LSP 



[0 40 5] C©*3Kfe(,^r, Kl^FflPiLSPifa, SLSPr&D, 

M^Kl 0;^OLPC^ff©^!|-ca-^Si, LSP, = (;e/1 1) X i Oii^lO 

^^7^5, ^.-e/^V>^5M©it©a>'^•7y-^?, t rA5. 

?5:t>^ a.= 1, Q!i = Q!z= • • • =:Q!io = 0{cm-r 50 [0 40 6] C©J;5nclO;X©LPC^#r, f!&t>:^ 
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1 OiXOLSPCDJf^tS, ll2 0K^Tiif)> 0~7t© 

r^^ 1 1 m^uc&simmmmr'mm^titcL s p 

[ 0 4 0 7 ] 02 1 ^rV>S^bCD«^^WWJC>?: 

[0 40 8] cct> mm^n^mu. vu-mm lo 

6 0-»?->:7';U (2 0msec ) ©i^, 1/Hv(z)© 
«tt2. 5msec ( 2 0 t^>7-;b) Sfcl/H„, 
(z)©^«. ^9 Mx- h;0i2 kbps -CI 0msec 
(8 01?->:7";b) , 6 kbps rSmsec (401J->7* 
;l') ft-C*^, ^Cte, UVB#ttx>n-K§Jo^2©^? 
^ffcgPl 2 0-C^g!cKj;S:»^&4;8i,.fc»v.:,9=-> 
i^?:tfo-Ct,^S©-C. iiJ'fOibi&^PSLSPilifatt 
^S1-€.Vg|5^©LSPi©fflM€:ffoT*>J: 
1^0 CC-e> ll20^f-§-{tg|51 2 0{CfeW5UVg|5©tf 
•^{b*!^K*jl,J-r«> V-»UV's©ai^a|5t>l/ACz) 20 
©S^{^#^fiS7^;L'5rl 2 2 ®|^g|!t^;||<& y r-fS 

[040 9] cn6®LPC^^7^;l'$2 3 6> 23 

73!)i?.©[t}::>7B. -en^naSK^if ?,n/c!i<;^ h7 -f 
;i/^!2 3 8 v. 2 3 8 uCcjMenrfcf^. :i<;^ h 7 ^ ;i/ 

[04 10];^(C> LPC^fi-^^ rrj:t>%LPC-^ 

^;^^fA^r*sxd'■^^^•f•Yi/a>©, vgpiu 30 
04o^^^i&fiS8i52 1 1 <D-f-<ym^mMm2 1 5 

i< ^W^fiES|32 2 0©^*>W[pIIS2 2 3iK<i:f)-e 
©VgB©^fiE:^ffiK-:)C^-rB, :$^?^tiimA^mcmmb 

- 9 1 4 2 2^(DmmmRammicM:i^ff]fJ: 

SSAA55feKillgL/i:#M¥6 - 1 9 8 4 5 1 -^©B^ffl* 

"^(DMi^mvu. c©*a^j!S:Sfffi4fflti-cv^©x 40 
[ 0 4 1 1] V (w^*) gi5»-c«. mmtiy u-A 

fig-rSfcfe, 02 2{CS^-ri:^iK. mn^U-AiHn 

t*. H22©»n+17U"Ai||n + 27 

U"Ai©j;^{C, ViUV (it^W) K|^.5S|5»> * 
-SW*^©il5©g|3^t?tt, UVgPW, + 
8 0-9->7';l/ (^1 6 01f>y;I/= 1 ^b-ArSPi) © 
■f-4f©*4x>3- Kao*'?3-h*L/rt,=.S„ C©/c 50 
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02 3K^-rj:5{C> ViJr'tt7U-Ai7U-A 
i ©^©cfJ-Cv* C N ^m^X^.^)-> li^mK U V ffllJ-C 
*'i:^*CN^tf©^*H+<l:ff-or. giSgP^J-^^-^s- 

«©<i:^i{cL/'rfei;t,^ 

[0412] '^XiC. V (#^#) g|5^-C©x'^X^ESSi 

^fiSliISS2 1 6, S*{^t*«iIS§2 1 7, SiD'tlDit^ 
2 1 8?:ffil»r> «^^^©LPC^^7^;Ui?A;fj 

^mucy-^x^i^p cgi^-^©w?»#si5^fcjn>L s 

[04 13] •tt£t>%. iMi^vjt-^tLXU. 
rt©«A;=^'^^' h-il/JgitlAmax > S^'^ff-^© 

^^©-y-^^-y^^MiS^fs (mtffs=8kH 

JiiPIAnt[i]© i f s/2 ©^li|*^r©/^-*x 
X©*I4^ I =Pch/2i-rSi*. 0<i<IOi5H 

rt©^-c*-s, 

[04 14] C©y'-<X^)SlHlSS2 1 6Kj;^Matt, 

2 1 6©:g:ft^*^L/f 

[04 1 5 ] ■ri5:fc%024K:tei^r. ■i^'O^yy^X 

m.UA 0 1 *^?>», B#ffflit±©*'7 -f h ^^x\mm 

)^(i:g^^©fiS (ma2 5 61J->7*;l/) -ca^^c^M 

^'('X;!)3tfi:^;§n, cnJ&^STFTMligH 0 2tCj;ip 
STFT (i/3-h4?-A7-';x^^) Mffl^JI-rc 
i{C<fcf3> -^-<X©JSie^ft±©^^*7--X-^^F;l/?:ff 
So C©STFTMagi54 0 2*56©^^•y-/^■^^' h^l- 

€JSi|iiMa©?ce*©S»|§ 4 0 3 Jcji , XWmM 

mm^A 1 o*'f,©m;^^mi!CL/-ci^s„ m»^4o 3 

il^hO^Mt. I STFTMS|54 0 4(C3i6n> fiita 

«5t;©* 7 h y X©fitS%fflt,irjIS T F 

»-r c i tc J; 0 ^m±.<om^<<cmkt ^. i s t f x 
mmA 0 4*i6©ai^j«. Si^#tsaj)n»iigS2 1 

7K3i6tl5„ 

[04 16] ^£fc, ±iBE2 4©Wcteli-C», !t:7-l' 
hy^X|g4i|54 0 l*>6B#Mii©^'<X^^^feL.r 
€-tl4 S T F T*©it?£^^?rff 5 C iTj^ig^^I^© 

y A x^nx\,^fd)K y A xwiMifhmMimrimm. 

T F T-?> F F T*©il3SSMiiIiasg5l^-C§ 
[0417] Wm^\%. + x©lBH©SL^^^ifeL^ 
F F T ^ h Jl/©||g|5i ag|5i Urgi ^ i: 5 (c-r 
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iijm-p. oti^^m.±m (max) fc^mmojEou. 

[04 18] C^t6Ct(,Cj:f)^ 024®STFT^!i 



10 



[04 19] y-immrm^A: i ob. m«s2 

m[1]<i:. ±iBS4©A;^J«^=-2 0 4J!P6^^-4 1 2?r/^ 

4 0 3-C©lt»«^*$||a-rS£:i(CJ:f3, ^iSStlS* 
f iCR:h,Ain[i])= 0 
f 1 CPch,Ani[i]) = Ain[i] X noisejnix 
noisejirix = KxPch/2.0 
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* -''■rX^itiAin_noise[i]?:*&'rt,>a. •r&fc)%02 5 

KteC^r, hJl'SgtiAm[i]ib'-:;?'-5i'Pchi3!)5 
A;^$nSl:ji!'j:noisejnix <S©»m[lK4 1 eip^CO 

i^^r-SCiJCiO, ^-fXSitiABUToise[i]^f#-r 

[0420] ccf, y-f x^gsjra»©m 1 (DM#mi 

bX. ^-fXtgi|iAin_noise[i]*5. J:iB4oo/^•5^" 
5«©rt©2'^. 'ttjit>%\iv^'yif?c'tmJ^^i>\-)\' 
SitiAm[1 ]©W1I^ f , (Pch ,Am[i]) i^C^Ji^tCOliTSi 

[0 42 1] COi^i^cM^f ,CPch,Am[i])©fti$^Ji 

( 0 < i <NoisG_bx I ) 
(No1se_bX I S i < I ) 



[0 42 2] fctcb. 

xjnax iL, ^©fflr i"; y T'-TS, -t»|ibt:> K= 20 
0.02. noise_m1xjiiax= 0 .3 , Noise_b= 0 . 7 il'-S. 
CtimVShtl^, CCX. NoisaJ) «, ±w^©<njfij 
?5i6C©>'^X©'WJ)n?:ff5!!P49l&*SS5!-C*l). * 
^J-rtS. 7S!lJ;0iSm -r^cfe-^f s=8kHz©it. 
40 00X0. 7 = 2 8 0 0Hz!{ii64 0 0 0Hz©H-C./5K 
f 2 CPch,Am[i],Amax)= 0 
f 2 CPch,Ani[i] ,Anax)=Ain[i]X noisejirix 
noise_mix = KxPch/2.o 
^mi^CtifiX^^. tctcb. noisejnix ©^AfS 

noisejrrixjnax <!; L/, —9M:.bX. K=0.02. no 30 
1se_mix_iiiax= 0 .3. \to-SssJi= 0 .1 ttZ>Ctifi^Vf 

[0425] 4>L/Am[i]Xnoise_iiiix>AiiiaxX 
CXnoisejirix fihU. 
f J (Pch , Am[i ] , Amax) = A naxX C x noi se_mi x 
tti>. CCX. mmCit. C=0.3 tbX\.>6, C 

o^#5^;k j; D y X i/'<;b*s:A-gf < )5: f) 31^.2, c i * 

i!B±-Ct€.fcati, ±IBK. noise_m1x_max 

XU'<;l'4i«5a>'SCi:5s-C*S„ 40 

[042 6] '-XI'C, J -i X^)S»I]»©m3 (DM^mt b 
"C, ±iB>'-YXJiitiArtLnoise[i]4, ±134 '^©-'^■^ j< 
-^»0rt©4O:^-C©W^f 3(Pch,Ain[i],Amax,Lev) i 

[0 42 7] C©cfc5^j:rai!f 3CPch,Am[i],Aiiax,Lev) 
©*ft«^tt, S$W{C«±fB® 2 ©M<*^©M^ f . CPc 
h,Am[i] .Amax) tnWXhh. fctcb. 
L e vtt, X'Xi' f-;t.JgigAm [ i ] ©r m s (root m 
ean square) . *5C^»B^P^I4±ra'J^L/(:fi^U'^;L' 
"C*So ±12112 ©:aftM<fc©ai,^B, K©ffl<!:noise_ 50 



[0 42 3 ] ;?ccc, y x-^mmmomzommt b 

X. ±lB>''rXJgiitiAin_noise[i]%. ±iB4-^©/^'5y 
"if©rt©3-3, -r^cfe-^f yf-^i^Pch. X^i'h;!' 
iiitiAm[i]R(DfS:;^X'^i7 h;UfiiiiiAmax ©RllSf^CPc 
h, Am [i], Amax) Lt^m^tiC'Oi.^xmmt^, 
[0 42 4] C©J:5feHISf ,CPch,Am[1],Aiiax) ©:a 

or. 

( 0 < i <Noise_bX I ) 
(NoiseJjX I g i < I ) 



mixjnax ®fiii?:Lev ©MtSti-TS^^.r^S, tfj:t> 
Lev AVhS<ftofc<!:t«:{S> K, noisejnixjnax 

(O^^i^^lblcm^b. Lev tB4^$&K 

[0 42 8] ^Xfc, il<;^h7.f;l/^?2 3 8 v> 2 3 8u 

(,c-o\,>xmmt6. 

[0 42 9 ] 02 6(i. 04©M©*'X h:? ^;U$2 3 
8v« 2 3 8uiL/Tffl(,J6n.S#Xf7^;l'5?=&^L 
Tfcf]. 4^Xh:7^;l/i?©gg|5i;fe^x-^i7h;VMff?7 
-f;l'5?4 4 0»> *Jl'V> h?gi)g7-r;l'if4 4 1 iKilS 
3MSI:7-f;l'^'4 4 2i3!p6tS-3-Cl^-5. C(D:^^i^\-)\^ 

i>'y-{>mt^mE.-r^tctb0if-{ yimm^4 4 s k 
y'f>$ij»§4 4 5fcj:f). :^-<f himmy -f 

)i^4io (OAtiK t myttm.bxf^ >mtm 
Wb. mEmiW-iatictx-^M^ti^. 

[0 43 0] X-N:i/h;l/8B'7-f;b3f©4 4 0#ttPF 

(z) tt. LPC-^fig^ -f ;U4?©^aHv(z), Huv(z) © 

[043 1] 



(36) 
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[m4] 



PF{z) 



69 



i-0 

i-0 



70 



(i-te-) 



[0432] tm:i>. C©iCcD^3|3^*3)^;bv> h 

m^y -f ( i - k z -» ) (D^mmmmm 

-0lliL.r/3 = O. 6, T=0. 8, k = 0. 10 
[043 3] Hit, •y^'>«|Pl^S4 4 3©^r'^'>G 

[0434] 
[^8 5] 



G- 



159 , 



i-0 



20 



[0435] i brC^S. CcDS^OxCi) iSX-^i^ \. 

7-f;L'^4 4 0©ttJ;f3r4)5o 
[0 43 6] CCf, ±tE7,-^i'h)VmBy -iH^AA 
0(D^G:>WMrmmu. ^2 7{C^TJ:^K> LPC^ 

<2 0f->7"Jl', 2. 5msec ■C*5©{C>FtL'r, ^-f 
>il3^liliS44 3©y^'>GCDMSfJi»itt. 160-y> 

2 0 msec rSS. 30 

[0 43 7] C©J:^>K, hy -< 11^^(0:^^^ VJl' 

my -1)1^4 40 (Dmiomimiciti^ u r . y >f 

>S9SI§IS4 4 3 ©y >GOMffM«=S::g < i S C i 
(C<J:i3> -y-Y>iaSS©^{CJ:SMigSi%|»±Lr(,» 

[0 43 8] -r^ct)^, -«SO!j<;^h:7-^;u$fc*5Cir 
tt, x-^i' h;HSB7 -f;l/if©^©iegf^»3iy>f > 
©MifllSli^rlSIDKbrteiJ, C©i*, yV>©M 
ifglW*2 01^>7*;U, 2. 5 msec i-rSi, 112 7 
A>6iWe.*i!5:J:^K> 1 b-ir?-jg*3©*t?^»i-rsc 40 

l7U-A^©l6 01f>:/;k 2 0msec iTSCi 

{cj;f]. :ii^i^i:yy>©^«i?rl»±-r5c:i*3-ct5„ 
S tcMic^ :z.^i>V )imiy -f ;v ^(Dmiom^mm^ 
1 6 0f->:/;l'> 2 0msec i-r-SiSKB, RifJi^ 

^;i'^'!RFtt©^{t*5fi6n-r. -^mm^wmt^i:, 

2. 5msec i^i<-r€.CifCj;0. 5?SmW^i:*-Xh-7 



[0 43 9 ] J&fc. l8S-rS7lx-A|BlT©y^>®-3 

%t'^!LJlB> 112 Bfc^-r j;5K. if7U-A©-7-f ;l' 

W(i) = i/2 0 (Og i ^20) 
i 

1- WCi) (0^ig2 0) 

^Mixy cs^-r-fy, y :^-¥r'^ h^n-yxmnt- 
132 8 M:? b-A©y'('>Gi *^^7U"A 

-i-^^ 7 -f ;i'a?«©^A5^<?Kii?^-r§. ^cte, n 

2 8©B#^iT{CfcWS7^;U3'©rt§|5tfc®tt. 317 U- 
A©7^;l/$, ffr:7U-A©'7 ^;l'$i^{c|H)Dfe©> t" 
tj:i:>i=>my A©SJ^t*;,^i 6 x - h f S, 
[0440] fe(±ijiW Ufc J: ^ ft<t#??#{t«BRCJt<t 

-^a-^tSStt, 2 9 Rtm 3 0 {cj^^t J: tj: 

[0 44 1] 02 9(S. ±fB^l. mst^m 

Lfc J; -5 ifeif fiX4wr ■s^p^tf^^fcgp 1 6 0 ^mi^rts, 
6imm^(Dmmmm^ifr;bx\,>^, c®^2 9©v 

2- CitiHSn, A/D (T:^^y/•f ^y$;t.) 

1 6 3X7^ -i iyHMMmc^^^snx . 'Spn'^imi 
mi. msicmtj^'^rjimf&^^bx^io. c<DA:)jm 

^1 0 1 fcilBA/D^Hl 6 St^hOr^'JiiMs 

ntiiKt)^n^. ^pmim i e o rti, ±1211 1 , 
m 3 iifcKgjHj t fccfc ^ ^i:^f^{tMii555tf m 1 , 

^2©^ffi;'3iST*^6©ffl;fj(f^«, W?&#^{bgn6 

ooiiit}iM^t bx. &mmmm 1 6 4 Kjien 

■r-f -5-©a:tlfi-f-355^iSlHl?S 1 6 5 

icmBhX&^ti. D/A (f^^i:'^?;l'/T:^ai^) 
^S16e> RFT>:/1 6 7?r/Myr. Ty^i- 1 
6 8(Cj^«=.n-So 

[0 44 2] H30tt> ±IEH2> H4{CS^0/c 
<i:'5?5:1ifiS'&Wrs#^«m§|52 6 0 *ffii»t:fiESS| 

^*©5fH»J«JS*^LrCiS. C©113 0©r>r 
i-2 6 IX^m^tlfc^Pmmt. RFr>yZ62X 
ttliStl. A/D (Ti-Otf/T'^'Ji'Jl) ^S2 6 
3^/M>r, ailiaiES2 6 4{C^P.n. «IIM#*ie3M 
SStSmSI32 6 5fC3i6nS. 2 6 4*^(b<Otiit)n^ 
tt. ±iBll2> S4tc^^j;5^i:«SWr-S#?^a-^ 
^bSI52 6 0 KSI^n^. #?S«^{t3|52 6 0 Vit. ±m 

02. El 4 i it{ciji?g t J: ^1 tj:m.mmm*m § n . 

0 2 . H 4 (Dtatj^'f- 2 0 1 6 ©tii;f}it^*5, ^1^^ 
-^{b?i|52 6 0J!f^©fi-^iL/rD/A (t" -( 'Jii)l/7 
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[ 0 4 4 3 ] ^cfe, ^wmt.}i%im&(mm^<D^ix.m& 

3nSI>©-CES^c< , mK±iElll, lI3©t-?S»tfT 
ffiij (x>n-K§J) ©m^^, 02, S4©^^^fi5EffiJ 
(•fn-KiJ) (D«fiSK-5t>-Ctt. ^HR^-'N-K-i/xT 

B^nmtoytUh-f . ffl©a^®ff-f©--ii' hjus^ 

©<J; 5 ^ca^rOffljiKiEfflt? t S c: i 
[0444] 

^J^io»^Kffi*a^Kit»{cJ:^)*^&r^si^KS©i^l»1* 20 

i5;©=3- F-xi' |>;U;S:^«3iJI?t. C©^ifjiff?KJ; 13 
FJl-iO^M^rS/Mt-rS^On- F<9 F;U^£*il 
^f^^iKOiiA^iifl^tC, cn6©ii^ffiK':3Li-c©* 

^fiiixmwLZti. «ii©ffi*-^t)it^«fiS-r.sn-F 
^t>V)\^i}iimnwm<iC^n^tim{-sti^ctim^i 30 

i±i2a--F-^i'F;b<!:©rta. ^{SC 
F<i' F;i/©-/;i'AX«fi^5'^ty;i'At? 

[0446]C:©J;^ife^i;F ;l'S^-^t%^^^?^fc{c 

©±ia>'-»-*:^i'XX^5' F;^^cS-:>■<-'^•7^-^??:A 
!!i5-CtS. cnfcio-c, fi^fifj^: (^i^©) fi^jcj: 40 

[S®©f8#i5:ii?g] 

^^^f t:^ffi©iite©?fj^i i^c h'^pnm^mtm 
[112 ] 0 1 (D^nnmmm.i>ciinnmt^titcm^ 
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[S3] *|gHg©lltt©ffjg§i ife Sl^^tt^^bSa© J; 
[04] 02©«^a#{bgg©4:f):afl:Kl)a:«^%^K 

[06 ] L s Pa^{bg|5©<J;f3:S:f*efi&«fiE4^-r:?'n 

[07 ] •-ci' y)vm=i-m><mmmiihf:fvL 

[0 8 ] ^ F Ji'*^{bg|5©J; 13 ^ftW&WfiS^^-r :^ 

[09] n7^mom.h-<iimm^mt>f=jvxh-i>. 

[011] ??^il6«l^*pj^;^:7n-c^f ^-^i? F;i'fiT-<b 

ll©ffe©^)jStai4in-r'7'n i'|iISg0-c&-5„ 
[012] Bl^;^C7cffl©»#«iHS;^ffl©^f#iK<!: 
hJV«T{bg©S 1 ©»)S«s|*mT:?'n 

[013] nI^y:7cffl©t?^|i|SiH5E^j^ffl©|?r-^iii 

F;l'a-F-{t^©ll2©flts£t?8^^-r:/a 
*'llgS0r*-S. 

[014] nJ^;X7nffl©^#iSi@^;^7cffl©ff#ilii 

I- ^ S F f bS©^ 3 ©««*^-r :/o 
i'iIIS0r*S. 

[015] 'm:x'mmn^tm:''j^mm^m.t 

F;i'S^-<b^©ll5 ©«fiit«a|4/T^-r7*n 

[016] imm(ri^^m'^^{\Bm.<oQ, e l p^f# 

IbSP^ (»2©^f^{bg|5) ©:^f*W1«fiX%^-r^a-?i' 

[0 1 7 ] 0 1 6©«^{cfei:f sM©sn%^-r7o 

[018] ii'OlyTl^JAXt. Mife-5XL'i/t.-;l'F 

ffl-coi' u f>i'f^o>'^yf©#f *^-r0-c*s. 

[019] f:gtCj:orVx-Y7"3-F:/'>:;':?^£fiS-r 

^l%^©*!!iiI©?tti^int-7n-? + - Fr-ibS, 
[02 0] 1 0^;:©LPc^*f(cJ:0f#e)nfcQ!A5j< 
-^rics-:J< 1 o;x©LSP m.7.^i> vr\^W) 
0r*€>o 

[02 1 ] UV {^fi^) 7U-A*i?,V V 

u- A-s©y-f >^{b©SlTF-4gJiwrsfcfeo0-Ci5 

[02 2] :7U-AS(c^fi£§ti§X'^>7 F;l/-?>jeff^© 

*iis«%iJiM-rsfc*©0T* So 

[02 3] V (W^^) 7U-A<tUV (^B^l^) 7lx 

-Ai©sMg|5■c©*-/^'-^ -J -y-^wmthtcmm 



(38) 



W^W- 1 0-97298 



73 

[112 6] ^ }i^(Dmm0i^^^-rm^$>^. 

[02 8 ] JpX b-7 ^;l'$0^'-/>. y-iJlHi^^Oy 

[03 0] :^mM<Dmm(ommttJ:i,^pis^^i^^^\^^ 
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110 H 1 ©^^^{fcglJ. Ill LPC3i:7-fJl' 
113 LPC^Jff -a^fbgp. 114 tJ-^f 

ym^^^nmm, 1 1 5 v/uv#ijs^, 1 1 e 

-<i'b;L'S^-{b^, 120 ^zmmt^. 1 
2 1 !i#^g^i|g, 122 a*^##^gg7^;l'3», 

1 2 3 iim^, 1 2 4 SgilftmiilSS, 1 2 5 
5 3 0 ^-^iK (3- K:/ 
10 i'd') , 53 1 'Vx^T'n- F:/-:- i'. 5 3 2 ^' 
-{>a-Y-:f'yi>. 5 3 3-y-l'>IiiS. 53 5 

jitRfflosjRiiiss. 54 2 ^^mm'^Xjcmwrn 
s§> 5 44 mmyajm&c^m^m. 545 * 



[|§I5] 



1Q1 



120 



110 



113 



LPC^- 



x: 



L P C 



121 



d 



122 



I 



,115 



-114 



1U 



r 

n 

in 



12s 

24 



--Q- emits 

123'^ 



102 



v/uv 

05 



— o flij. 
^104 

103 



127-' 



107 



64Di [ 



640- 



640f 



620 



BSD 



620i 



B2O2 



66C 







r' 












610 


1 J^' 






^•*^•;Lrl^^k 



17] 



202 
LSP 'v- 



20s 

V/UV »- 
204 

203 



[@2] 



213 



LPC 



207 212] ^ 



220 



211 



214 



LPC 



602 ^ 

Bdi 



201 



00 



511 



xo' 



505 



511i 



h A 






-<'y\-h 










1 


5ll2 


1^2' 



510 



13- ^ ' XI ' _ 5 14 



504 SO3J 



512i 



S12z 



(39) 



1 0-97298 



CM 



I 



1 

I 



1 m 



1 ro 



Q. 



1 m 



o 



o 



CO 

o 



5$ 



Be 





> 

ID 




CO 


\ 
> 


W 



7i 



4Di 



1 1 



?1 



CO 



w 

CVJ 



C\J 



n ^ 



Its '-11 



Q. 



CM 



CM 



ro 
CM 



CM I 



U3 



1^ 



CO 
CM 



(40) 



#M¥ 10-97298 




(41) 



10-97298 



m8] 



64Qi 



A 

6402', 




[@9] 



^-640 



■CBO 



32$ 




0- 



32* 



501 



3 2(a<^ 



-CB1 



502 



-9 J.OI 
^520 



504 



« i Uo I +5) 1 i 
521 



,—4 522 



44>SW*5 



511) [5 



^SOS- 



SI 1 2 



VQ-i 



yo 



VQ 



i 511 
51 1 itr^ 



VQj-i 

¥7 




4^513 



523i 
-^1 dvqo 



pi dvoi 

5232 : 

' 9l dV(17 

* ^523b 



IVI i] 




10 2Q 30 
I (0-43) ■ 



CB 



[011] 



544 533 , 



501' 



535 



542 



545 



547 



SI S 



548 



,541 



120] 



[H2 1 ] 



^MfBLSP 




JJL li 

n 11 



1 1 



4r 5» 2JL jBjL ^ 1 Of 

11 11 n 11 11 II 11 



■ ^1/Hv<Z)W-<V 

1/Huv(Z)<0f-<> 
J K 



UV V 
gpimeo _| 



(42) 



10-97298 



[HI o: 



mi 7] 



530 



'531 

A. 



532 

CBg 



CBO 



S.0 



18 



CB1 




81 



542 



533 
536' 



1 I 



541 



(W ) 


537 


4 






538 



-535 



544 



501 



546 




^45 



I 



B4B 



1 



I 



I 

1 ^Bro^gcDjgg<bffl [ ~^^ 



,S5 
>-S6 



112] 



[^1 6] 



CBO 



JL 



5.33 



tt 



cei 



£1 



544 



)ea»(D2) 



31)1 



535 



tW 3 
'536 ^537 



538 



549 

t- 



^45 



L P C 
1^ 



300 



USE/ He 



(W 


v) 




16 


I 

547 




548 







302 303/-- 

310 



304 



ir' 



541 



[013] 



3D5 

311 



^ pi 




306 



1/A(2) 



-315 



TT 



320 



T 
312 



321 ~r~ 



120i 



314 



'^322 



120 



323 . 



1202 



-325 



324- 



ffilfW 



-r^42^ 




(43) 



#M¥ 10-97298 



[iai4] 



[^2 3 ] 



CBO 



533o . 



544 



\ 



535 



533i M 



CB1 



Si s 



CBO 

4^ 



CB1 



CB2 



92 



535 '•537 5?(^ 



549 



542 



0 



533 



[015] 



544 



^45 



545 



536 U37 



36 ''B37 538 ! 



B42 



(Wv) 

I 



647 
548 

z 



SI m 



,541 



,535 




549 



545 



546 



(Wv > 



548 



547 



,541 



[112 6 



441 



442^440 
It 



443 



44 




[024] 



[1125] 



411, 
412 



Am[ il 



410 



til A 



401 



4C2 



STFT 



Ai.nols«[ I] 



403 




404 



ISTFT - 



217 




« An.nolsel I] 



(44) 



#P4¥ 1 0-97298 



[018] 




0. DO 



10.00 



20. 00 3D. OD 40. OO 
X 



(B) * u '.itf US'*-* nao. 4 




0. DO 



10.00 20. DO 30.00 40.00 
X 



[019] 



n = o . Do = " |~8i a 



-SI 2 




3-R?**:P»i::^?-l-r®^'' 



SI 8 



n=n+l 



n:t9lltt 

a»67i/S'*-ji/i«a: 



[027] 



[028] 









7-rJHMMSar 


1 1 1 


1 1 1 1 




DI/-A160WM20m«ec) ^ 



161 



162 



7^^ - A/D 



163 



[029] 



160 



164 



165 



1 



- S H -1 



^ D/A - 



R F 



'168 



166 



167' 



ill ti 



261 



Gi 



1 -W{ I ) 



20t>» 



W{ i) 



G2 



[030] 



362 265 260 



R F 



A/D - « a - 



•eft 



4F7A|-7>71--[r - 



268 



266 267 



